1 U ir.hR ] 



PCT 



(si) H«s*sfwwK7 

C07K 14/47, C12N 15/12, 1/21, C12P 21/02, C12Q 
1/68, C07K 16/18, C12P 21/08, G01N 33/53, A61P 
25/28, 25/18, 25/08, 37/00, C12N 15/63 // (C12N 1/21, 
C12R 1:19) (C12P 21/02, C12R l:Vn (C12N 15/12, 
C12R 1:91) 



Al 



(11) BK*£tM#-9- 

(43) mmsms 



WO00/31132 



2000^6^ 2 B (02.06.00) 



(21) g^£iiM#-^ 

(22) i^W10 

(30) m$tWf~"? 
IgmW- 10/332484 
»B? 11/248442 



PCT/JP99/06487 
1999^11^ 198(19.11.99) 



1998^ 1 1 ^ 24 B (24. 1 1 .98) JP 
1999^9^ 2 0 (02.09.99) JP 



(71) fcttHA afeffl&i*SKt-^T<7>tg3£llKo V NT) 

(KYOWA HAKKO KOGYO CO., LTD.)[JP/JP] 

T 100-8185 KSCSCTfteaE^^BT— TI6^1f Tokyo, (JP) 

(72) 3591* ; *5«fct^ 

(75) *91*/tiHKA (*®«-ov^o;W 
rtrttiaffi qCHIMURA, Michio)[JP/JP] 

T(HIROSE, Ryo)[JP/JP] 
T411-873TT!TOlW^Wft*^T±« ! U88 
SfP^f£X|£&5£:£*± E3B»£-&Sr'35Brrt Shizuoka, (JP) 
#Mi£^(YOSHIOKA, Katsuji)[JP/JP] 
T 920-0944 ^EJtlJJp^^rfrHn^STri-S-l Ishikawa, (JP) 



(81) 4B£B AU, BG, BR, CA, CN, CZ, HU, ID, EL, IN, JP, 
KR, MX, NO, NZ, PL, RO, SG, SI, SK, UA, US, VN, ZA, gfc*N4# 
ffF (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), ^ — 7 v-T^ff (AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM) 



(54)Title: NOVEL POLYPEPTIDE 



(54)35 0f^^ y K 



(57) Abstract 

Object; to provide diagnostics, preventives and remedies for diseases in association with JNK3 cascade. Means for solution: a novel 
polypeptide JSAP capable of binding to JNK3; a process for producing this polypeptide; a DNA encoding this polypeptide; a recombinant 
vector obtained by integrating this DNA; a transformant carrying this recombinant vector, an antibody recognizing the above polypeptide; a 
method for quantitating the above polypeptide and an immunological staining method with the use of the above antibody; a screening 
method with the use of the polypeptide; and diagnostics, preventives and remedies for diseases in association with JNK3 cascade with the 
use of the polypeptide, DNA or antibody as described above. 
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3^9! <i, c-JunN-terminal kinase (JNK) <DT -i V*f -Y U(D— o-C&& J 
NK3 ££#1-**r&#'J'*7'-7- K^^'J^f- KSr=7- Ki"*DNA,RDN 
ASr^tr^**-, f*'* * * - -C^Kteift $ ti tz XXmXV*-??- 

«MHfl&3s*5pJffl Lfc J NK 3 ->^*M^«IS«i^*:£i-*fk£& 

mm^mm^m^t LTMfcfiJta***: LTv^mitogen-activated 
protein kinase (MA P K) ICJ: & * X - KWBf-SW* h t £ T% KM 

WffiSb^"C{i, extracellular signal-regulated kinase (ERK) , p38, 
JNK/SAPK (c-Jun amino-terminal kinase/stress-activated protein 
kinase) «)3ffifi^MAPK, is «fc 0^*1 ^ifl^MfcB^^M^tu «gg 
i> £ i &MA P Kg»Wff4^ fc^K*: o T § fc 0 
Tumor necrosis factor- « (TNF-a), inter leukin-1 ( I L - 1 ) .epidermal 
growth factor (E G F) . endotoxic 1 ipopolysaccharide (LPS) , heat shock, 
ultraviolet light (UV) , X - r a yf OfflM^i^OX h 

MAPK^H J NK***gi4ft$*U ISfSttfkUJ: ^7*°H^ («B!&5E) 
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•Am^ZtlZ L^sLbtlX^Z [Science, 270. 1326 (1995)) 0 

IP*>, 7s M/^HS bZtitzmf&^te^X, Y v 7" -ffl/ Ismail G- 
protein (Rho, Rasl) \zfct>h Z. t \Z X «K MAPK kinase kinase (MAP 
KKK) <0— OT-&&MEKK 1 (MAPK kinase kinase 1) ^firttfbSfr* 
MAPK kinase (MAPKK) W-of*JSEK 1 (tL<liMKK4 <>Df 
iffri&o ) fc'JvBMtU SEK1 fciS'&'ft-f So SflHg-ffcSiftfcSEK ld*J 
NK (MAPK) fcV^BtffcU J NKjWStHfc3*L4 0 fSttft$*t^ J NK*« 
iBE^^rt^K^H^-fiO— c - J un^'J >&ifcU AP-K activating 
transcription factor 2 (AT F 2 ) ^WM4-<7)7Ctc % U >MS c - J u 
nc^lK^-r^/CJi?^, TjKh-^^^a^Hafcflljg^itT^So Lri»L 

Hg«*-SPC 1 >/<^tt**H : f-t?* * nerve 

growthfactor (NGF) ^i&»t?««U, NG F *fcV»T3 <bfc«£|fc»ta 

j&«B*><b*t*£fca , *ft#3*L"^* [Science. 270, 1326 (1995)) » 

3«««>JNK (JNK1, JNK2, JNK3) J N K 3 ttJlTif 

HJfi5v»|&5l*^1-Clfc*«ftI*bn-Cv»* [EMBO J., 15. 2760 (1996)) o 

fc#>f — & C A 3 aUfOT *° b - v * tbtiH.fr'ofc [Nature, 

389. 865 (1997)) o Z<DZ.t£<0. J NK3 •^7f M:UWI 

fltflli, J NK3iM*CJ:4^i:fx.f)HTv^„ 

fcttfiifi!i t #<1.^^4 [Experimental Neurology, 133. 225 (1995)) , T/U 
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ffcrt*tB#S*»."Cv** CNeuroreport, 5. 2529 ( 1994), Neuroreport, 6, 1053 (1995) h 

Neurol. Sci.. 137, 120 (1996)3 ^#£^*&o 

J NK3«^J3V>T^v^^^^i-^^itL, JNKli?J;O f JNK2 liZffl 
Ltl±, tti:A,*wifiltt-CS£KL"Cv>*<, J N K 1 43 J: V J N K 2 <D >J >®Ht» 
KtLTIi, c-]unn/^l, AT F 2 > Elk-1 (ilfSTO^*^ 
i-AlE^H^W— o) ^#x.f>tLTv^ [Nature. 389, 865 (1997)] o 

J NK3l±±SB'J ^BMtM^e^lii-*^ JNKK J NK 2 KJttti-* 
*S£-li55v* [EMBOJ., 15, 2760 (1996)] fc«>, wti&j&^WUfatM&K:* 

J NK30U >B*flMSt&l!£t±2feKfc Uc-Jun? ^>^Rtfflv>Tft4 

n k 3 o^tg fcingp l -c v> * ? > % ^tztkit^Efc t± « t ^ <b ft 

i£JLNK/SAP K -associated protein (J SAP 1 a) **3l£$*Lfc C1997 

] SAP 1 all, ftifcl"* id K J NK3?i££&<7)X*^7*;u K (scaffold) 

fiUlt J NK 145-ttTj NK2 Srfe-g-t*, JIP-1 (INK interacting 
p_rotein-l) ^^ntv^ [Science. 281, 1671 (1998)] » tfc. J IP-.l 
05 5 7fl»7 5 4 7 T 5 /M:a*#A£ft£ie?iJ£W1-&^ , J 

T> bj I P - 1 b fefcl<b*vrv»*„ J IP-l^i^J IP-lbft3-Kt 
* c DNASE^iJliGenBank data base U2l*£*iTV»* (accession number^ ft 
-F*iAF003115, AF054611) 0 
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Mtw, gg# Saccharomyces cerevisiae gPjg£-7 j. n > (D -> y j-Jl/fejfegRU 
i>v*T, STE 5 9 7 * >^ V* >'<?*&t LtiiLtv^C 

a^MAP-kinase«fttw**, STE 11 (MAPKKK) , 
STE 7 (MAPKK) £3 J: t^F US/KS S 1 (MA P K) Wl"-<TOkinase 

?®T*££ CGenesDev, 8, 313 (1994), Cell, 78, 499 (1994), Proc. Natl. Acad. 
Sci. U.S.A., 91, 7762 (1994)3 o 

2> J NK3 *X^r- K±« J N K 3 Cg^t SM* 'J ^T'f K, tt«rft#'J^ 

y^-fv-^, /"C-4r>v>*!, ^N>f->b>^, &^mifc&<nW&W&M 
ftMimtJii^TJi, -t»»flajEO^*-XAt LTT#b-">x***tf *b 



-4- 



WO 00/31132 



PCT/JP99/06487 



( 4 ) E9IJ#-^ 2-8 (D^t'tifr 1 o KfE1RO*£2£EW a*tttt*a*E9>J 

( 5 ) @fi?ij#-t 6 - 8 <D ^-ftifr 1 o KEfWJ&SEfll** ^^JDNAUh 
«j ^/xn^T^^'J r-fXU J NK3 fcfif&i-*-fcWC$ 

±U<D [X h 'J v * > h 4fc#T-C'W 7* V ^ X U ^o]NK3t^ 
tiikO-eli'f'J^fKta- Ki-4DNAJ fctt,±fc(3) Sfcli (4) 
iE$tf>DNA*7*n-7'i: LT, nn;- • A^'jy^'-ya^ 7*?- 
* - ^^'J N-t'-va^^^'W^ • yn-y b • 7*V ^ 4 ■*?--> 

4v»{±7*?-*S*<Z>DNA&H5£fl:L.fc7<f 0. 7-1. 0 

MWNaClW, 6 5tt?MyV^*->3^*ffofcft, 0. 1-2 
M HOSSC (saline-sodiumcitrate) M (lMi»SSC«0«li, 
1 5 0mM«lftth^A, 1 5mM ^i^tb-J^J:^^) fcfljv^ 
6 STJ^frT-e?* A^^-WtiitKi iJH5eT?&*DNA4r*»f*'^fc 

BI.3JP 4 v {1,^7 A-ftny-, DN A Cloning 1 : Core Techniques, 
A Practical Approach, Second Edition, Oxford University Press (1995) 

$mm kkir $ ^^nm i: tit ^ - 1 7i ? -e % ^> o 

^^fr-J y^fXpIi^DNAi: BLAST [J. Mol. Biol.. 

215, 403 (1990)) ^FAST [Methods in Enzymology, 183, 63-69) ^fcffiv* 
Ttt* Lfc t § Eflft^ 1 ~ 8 *i*fc*Eyj fc < t 8 0 %&± 
<7)™&*;fr1-*DNA. L<fi9 5%ia±0*Btt**i-*DNA**»r 

(6) ±tB (3) ~ (5) Ovv?ftj&»ioKE|R»DN A 

- 6 - 
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gp-fc,, ^^{±WLTW (1) - (3 9) (D&mzWt-io 
( 1 ) @E^lJ#-^ 10-16 W-ftlfr 1 olCia^OT ^ smgffl\frbM\£tl& 

7 5 y SIE9«^ <b 4 * *' u^-Zf- Ko 
( 2 ) E^J#^ 14-16 <Z>V»r*l#' 1 oK3B*W>T 5 SWaSMfrb&M*-* 
7 5 y «R9IJl^^T 1 JBLtWT 5 /im> ®&£L < littUnStLfcT 5 V 

K©7$; &E?iJ 2: 4?* < fc % 6 0 %J£LL, a#ti 8 0 %&±, #K 9 5 % 

UM&ffitCj: iJ^JSi" 4 it jft'-C^^fltM^** - Molecular Cloning. A Laboratory 
Manual. Second Edition. Cold Spring Harbor Laboratory Press (1989) (JTF\ 
^U*^- ^n-->^ ^2K5ta&i-) , Current Protocols in Molecular 
Biology. Supplement 1-38. John Wiley & Sons (1987-1997) (&T, ^ 
nhn;U >f> ^M^-av-hPi&i-) , Nucleic Acids Research. 10. 

6487 (1982), Proc. Natl. Acad. Sci. USA. 79. 6409(1982), Gene. 34. 315 (1985), 
Nucleic Acids Research. 13. 4431 (1985), Proc. Natl. Acad. Sci. USA. 82. 
488 (1985), Proc. Natl. Acad. Sci. USA. 81.5662 (1984), Science. 224. 1431 
(1984), PCTW085/00817(1985) , Nature. 316. 601 (1985)^KEttW#ifefci«£ 

(3) JifS (1) (2) ffittO#U^f-K«:3-Ki-4DNAo 
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f ^ tf Kf^'J ^i^x^ tJHS^'N 3' -P5- *"*7?f 

(phenoxazine-modifiedcytosine)T-®^$tt^:il^^>^^^l-^^^^ ° 
N A * * 2 ' -0-^nt>'J*'-^ -en* * * U =f * * 

f-K-c**, ±ie (i 3) ffi-tvxztv**?. 

(15) ±IB (1 3) (14) o*';a-^^U*^K*fflv^ ±E (1) 

ifcli (2) <0#';^7^ Kta- Kt5mRNAtftlilt«*S. 
(1 6) ±JB (1 3) (14) »*U^.^l/*^K*fflv^ ±« (1) 

(17) ±JE (i) (2) o#';^7f-K*B«i-*tttto 

(18) ±«(1 7) Otti«ffl^4Clt + -t«(D 4^4(2) 

(19) -±IB(1 7)»»t»*ffl^4ii:«:««i:i-*.-t«(l) 4fcl±(2) 

(2 0) ±E (1 7) 0>tfcfc*£*Tl-*- ft*«Jft*€i*Jo 

(2 1) - 1 6 ©writ* 1 ouMOT 5 ^ISWfrfeltfft* 
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fifcgLOitttaSttfcrsyKE^fcfc'^ ^o]NK3t^t^^ 
-C £ * *''J K, J NK 3 i5<t - fc 

R^'jAC^f- Kfc J NK3 fcO»#*lfi£i-*i^*^*^»«>*' ,J 

(22) @£?ij#^-9~i 6^r*t^iouta«roT<>'KBe9ij^<batf^ 

7 5 y BtE?»J* <b * * # V - K * i±S^'J^ 9 - 1 6 <*>^-f *i* 1 ° 

mor ^ y Bffiyy*fc»**».*7 5 y gjus^m^-c i &±©7 ^ y 

t < JiftUn $ T 5 y BftE9iJ^ <b fc >K ^ J N K 3 t &&1r ZZt<D 
X- § & # 'J K, ffittft* J N K 3 * £ imia««- 

ffittft«*ifcJNK3UJ:4, l^'^f- K*> 'J >BMfc*K# 

»j-->^ffio 

(2 3) ±12(2 1) Sfcli (2 2) tf>*fcU«fcS»e*LMt^i*:ti*«> 
&ftttftltt, T^-9A4, rsyafMn*** 

(24) se^j#^-9~i 6wv>-fn^io^ffi*^7 5yaRE»p>atff'S 

T S y »E*J* <b * * # V 7^ K i tz MWSm^r 9 ~ 1 6 « v*1* *t* 1 ^ fcE 
ffccor $ y»K9"J^'ba«*«'*7 5 y ^ifi^Ji^^-c l ULt*>7 * ^W*, 
gmg t < «±#Jjn $ ttfwT ^ y BREW ^^,^JNK3t zzt<n 

ki-ft, ±JB (2 4) to7.9V--V7~)3&o 
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(2 6) *<J^^K£±E (1 8) ff)?3&im\>\ 
4,'±ffi (2 4) 

(2 7) Jtffi (24) ~ (26) cov^ft^l oKSMR^&KJ: n&htiZit 

^ftifctt-twass^wt-ttssft*^ 

(2 8) SeM-^9~l 6W^"ftL*»lo»c|B«WT5yKE9iJ*»?>aHfit* 
7: ; ££?ij* e> * * # 'J K £ £{±&?>J#^ 9-16 CO v^-fii^ 1 "=> Kffi 

u < i±#*n $ n *: r ^ / w&m frh**). fro j n k 3 1 ms-r a - 1 <o 

(2 9) Tfi1t'ft?ftfcJNK3HJ:*. E*J«9 ~ 1 6 mvfft* 1 oKffi 

Uccot ^ j wmw hmtftizrz; mm* <b a * * v h * i*e?>i# 
^•9~i6 cov^ft^ i ^ztmor ^ ; w.wzwhm*Kz>T ? yg^ijus 
v^t i j3L±wr ^ y»*«x5fe. t < jiftsn^ft^T 5 ;wsm*b* »> . 

(3 0) -hie (1) (2) Wtfyr/f-K****** 7>Wf*- 

(3 i) ±ie (i) ifcii (2) ©tf'j'WK***-*-*, 7if7^^- 

(32) ±E (1 3) 4fctt (14) «>*"j:***U**-K***-r** Tiu 
,<_*>y>^ /^Vr**, ^«tt«ft«*»tt««t* 
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(3 3) ±IB (1 3) ifctt (1 4) V*')***^**?^*-*** 7* 

y ,^-7-m. ><-*>v>m. »y*>**fa &&&mmm<»n&m& 

(3 4) ±ffi (1 7) *>tjttt*£*r*S. 7/uy/w*-«* A-*>V>^ 
(3 5) ±SB (1 7) OgtfrSr^i-*- TW^t-1*s v<-*>V>ffi, 

(3 6) ±E (1) **:»* (2) »#.-j^^K*r3-Ki-*iM6^»«£9«: 
(3 7) ±15 (3 6) oyn^-^-DNA^^WD^^-DNAWT 

tt*Kftfc ****** *y#-9 -«e^w«»«*M*ffl^* - fc *^ 

(3 8) U^-^-itteW ^7A7x^.7tfH7^7x 
y-*mtt. fj-lf?*h*s *->7x5-^fi^/'J 

-^.TvtH-t^^nt^ ae** <b a tt * ae^t? *> * , ±sa ( 3 
7) ox? 'j 'syft&o 

(3 9) ±e(3 7) (38) nu&izximbtizit&toim*" 



- 11 - 



PCT/JP99/06487 
WO 00/31132 



(1) cDNA9^5V-Oft» 

t->^^ [Methods in Enzymology. 154 . 3 (1987)) , Bfttt^T-^>f-*-> 
T * - b .7i;-J">nnilsU (AGPC) & CAnalyt ical Biochemistry, 162, 
156 (1987), HbSfcH^, E, 1937 (1991)) 4*«rfflv»& i <b *«tf i 
^RNA*^#'J (A) 'RNAtltmRNA^llit^^tL-C, * 'J ^ 
(dT) ^n-^y' ^2fi£) 

7 7 _X h • b v y 9 • mRNA*l*9 h [Fast Track mRNA Isolation Kit ; 
r/^nj/xV (Invitrogen) tt«) > Mv? • mRNA» 
?Y [Quick Prep mRNA Purification Kit ; 7 7Kv7 (Pharmacia) tt»] ^ 

u>h 7>nh3-;wX 4> ^^y-, DNA Cloning 1: 

Core Techniques. A Practical Approach, Second Edition. Oxford University 
Press (1995)*KB***t*:*^ **v»lilfiRO*y K 
, jyh .y 7 ^K- v^fA • 7 * — • c D N A • • T> K • 7° 7 

**K-*n-i>^ [Superscript Plasmid System for cDNA Synthesis and 
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>*jH±, t'fi*/^ 'J-^-f- 'JV-X /O* (Health Science 

Research Resources Bank. Japan) SfWfcK 97 b, 

da&co&Ri? c D N A 9 "/^ 'J - * ^ ^ ^ * * » 

(2) ^IWDNA^M 

_LHE (1) tMlfccDNAv'f^'J-J:^ $§§^ODN A *%1rZ> c 
DNA^n-^*,JJlTW»*tfflv^fcy- A^'J^K vXxA (two-hybrid 

system) fc: J: •) KM*"* * ^ » 

J NK3^3- Kti^Sc DNA,Wx.tf,-*">* J NK 3 [Nature Medicine. 
3.89 (1997)) GAL 4 D N A«f& K * 4 > * 3 - K1-*Eyj*£tr * n - 

1 9 4 51* (^n-vr-^ttiD K*A"**o 
±|B (1) <D*&t\ GAL4*B^ffittttK>^*3-K*&E*J*£tr* 
n-^>^?*-, flUtf, pGADIO (*n->x-y**±§&) <Z>i*K*iJT 

icDNA^rv'J-^, ±8SJNK3mt4CG-l 9 4 5#K*A 

CG- 1 9 4 5ft<±* GAL4ffi»E^JW«U»TU*4ILLS.3isJ:O f J_a^. 
Z Sftf^o^- * -BtfflcT* .»K JNK3UXDlcDNAOMyj 

aSitH acZaf5^^1-^o tt*^ 0 , 

- K (JSAP : c-Jun N-terminal kinase / stress-activated 
protein kinase-associated protein) *n- K1-**»»*>DNA**i-4 c 
DNA^n-ytaKti-i^^o 
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g 6t> t -f c D N A *W&~$~Z> - ^ * s ° 

*ffl*E9«J»«f*it. ^Jx.(^^*'-(Sanger)^Ovx^^rvft CProc. Natl. 
Acad. Sci. USA, 74. 5463 (1977)D*^ v»l±/<- * > • i/uv-tt (PerkinElmer : 
3 7 3 A-DNAv-^^-) , 7r^v7tt, 5^37 (LI-COR) tt^F 

±E*tfcKJ:»>*»**t*DNAi:LT\ W»l-8vW 

ETAM 2 KEttwaUtE*!!* A ^7^KpcDNA 

3-S-J SAPlb »<s*-*-& ^^ Escherichia coH JSAPlb/pcDNA3, E90 
3 HEfcoMEyj* <b * * D N A * ^^KpcDNA3-S 
- J S A P 1 c *• vm-t- *> -^Hi^ Escher ichi a coH JSAPlc/pcDNA3, E^J#"t 6 
WllSS^WiDNAi^ti^^ Kp cDNA3-S- J S 

ap 4 im^^i^mE3^sm&e^J^^^^ xmm ^ 7 ^^ 
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^ig^^^^DNA^tt^7X5 KpGADl 0-]SAP5^ 
^-r^^^ Escherichiacoli JSAP5/pGAD10tj:TO 10^11^6 BttlfC% Sfi 
?iJ#-5§- 8 tCfemo±a*Sa^J^ ^^DNAmt^^X5KpcDNA3- 
H i s - S - J S A P 5 ^frfi+Z-lctik^c.he.richiacon JSAP5/pcDNA3{i¥l& 
11^11^2BiW, WtiFERM BP-6 5 6 7, FERM BP 
- 6 5 6 8, FERM BP- 6 5 6 9.FERM BP-6 5 7 0JERMB 
P - 6 9 2 8 t U, B*B£**^ < * 

TlTmiTSl#3-t (»ffi#-t305-8566) C*Fifc S*tTV>*o 

ifcKJ: *) iKtt^DNA^Iit^-H-e^o DNA^-«ii LT<i, 
*M bi££?lJffl tfc^ + ^-^-^DNA^imo d e 1 3 9 2*£ 

t\ GenBank, EMBLi3 «t 1>T)DBJ#^M?IJ7-- - * 

f- (FrameSearch) ^«Htt^^y?AS:fflwr, GenPepU PIR, 
Swiss-Prot^.7 5 J ***** - * ^ 

g£# o aftT- * & - ** ^ * * » 

(3) *§&WO*V U**-K*>WR 

±&<7>^£-e TO t w D N A * J: D N ABfr* * ffl T , * V' 

li±iW>DNA*l£«fc.fc»K ^WODNAO-ffiwEyjt^i-^TV^-fe^ 
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? K ^ LT(i> ±I£DN A<D%1rZtmmW<r>&MLtz 5 

Sl«Lfc5~6 0tt*fc|Bli:EyJ*Wi-*DNAt^tiaDNA2:ffi*lfl<>*E9'J 
£#1-&DNA£<Mf&-fc^"^£° 

Tfflv»4J»^UIi, ffl#Wlft»i&E (Tm) &Z£<D 

i l j^?^*fW^i^^^ ^ N3• -P5' *"*7Sf 

u * * K, * >; ^ * ^ * ^ K^O * 9 v ju*«C - 5 fv kf- ;u «> 9 v 

$ "J =r* * U * K, * 'J ? ^ * * K*«> * ? 5/ - 5 * 

7-/-H7V $ =f * * i" * ^ b\ * a"* * u * * K 

(phenoxazine-modif ied cytosine)r«*3 'J X*9\,*+ h\ * 
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CfflBSX*. 16. 1463 (1997)3 o 

[2] ^tBWsK'J^f-K^WK 

(1) J^»(E»^Of^» 
±!E [1] »=Cil^*UJ:0«l»L-fcJSAP«r3-K1-**«^DNA 

^asatuii, &a«n&, «»«mifi«. 

rnm**>m*&**i*2*&t Lxm^z®^ Kite* 
»-A»^Eyu. $»dna, ^w^s^'J. x*)m&$*-teim*.'<9* 

|§m ^^^_ i:LTt ± > ^Rtf, pBTr P 2, pBTacl> P BTac2 (v-ftife'*-'; > 
#-vwWAtt*»)HiiO . PKK233-2 ( 7r^v7ttl) > PSE280 U > tf 
r a 5/* ^*±M) > PGEMEX-1 C^a > # (P r omega) tt) , pQE-8 ( + 7^ > (QIAGEN) 
ttii),pKYP10(#^BS58-110600),pKYP200CAgric. Biol. Chem. . 48. 669 (1984)], 
pLSAl CAgric. Biol. Chem.. 53. 277 (1989)] , pGELl CProc. Natl. Acad. Sci. 
USA. 82. 4306 (1985)] , pBluescript II SK(-) (^^ v~ >tt«) . P Trs32 
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(PERM BP-5408) , pGHA2 (FERM BP-400) , pGKA2 (FERM B-6798) , P Term2 
H3¥3-22979, US468619K US4939094. US5160735) , pGEX (7 7 ;V7v7ttl) , 
pET-3 (/Avx>?iS) % pSupex, pUBllO, pTP5, pC194, pTrxFus (Invitrogen 
ttK) , pMAL-c2 (New England BiolabsttK) ^**tf* w *« 

Mf^ftitO-CU^. tre^n-^-^- (PtrpJ , iae:/n*-* 

- (Pjac) ^ P^n*-*-, P^n*-*-, T7:/n*- * -^O, ^c»« 

p e nPT'a^-^-^iitf^ifc^i*- 4 fcP trpfc 2 ojftfll* 
^^^n^-^- (ptrp. x 2) . tac^n*-*-, lacT77n*- ? let I 

U ** V - ^$§£-B£?'J 4: LXit> v -V -< > - ^tfV (Shine-Dalgarno) @e?iJ £: 

«±«Bil&fcUTi±, x'/x'jtr*, -fe7fri, -ru-e^*^ 

£JR1-*«£», ffll*.lf, Escherichia coli XLl-Blue, Escherichia coH XL2- 
Blue, Escherichia col i DHK Escherichia coli MCIOOO, Escherichia col i KY3276, 
Escherichia coli W1485, Escherichia coH JM109, Escherichia coH HB10K 
Escherichia coli No. 49, Escherichia coU W31KK Escherichia coH NY49, 
Serratia ficaria , Serratia font i col a , Serratia l iquefaciens, Serratia 
marcescens . Bacillus subtil is , Baci I lus amylol iquefaciens , Brevibacterium 
ammoniagenes , Brevibacterium immariophi lum ATCC14068, Brevibacterium 
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sacrharolvticum ATCC14066, Corvnebacterium glutamicum ATCC13032. 
rnrynphartftrium glutamicum ATCCMOe?, Corynehacterium glutamics ATCC13869, 
Cnrvnebacterium aretoacidophi lam ATCC13870, Microbacterium ammoniaphi lum 
ATCC15354. Pseudomonas sp. D-0110«*tf*- 

Natl. Acad. Sci. USA, 69. 2110 (1972)3 ; /of^Xhft (tfM63-248394) > 
hn^U-va >^CGene, 17, 107 (1982), Molecular ft General Genetics, 

168. Ill (1979)3 iffci&tfacifca'-CSSo 

Ltlfiv»4»ii:ii,*^f * " t LT^Rtf,YEpl3 
(ATCC37115) , YEp24 (ATCC37051) , YCp50 (ATCC37419) , P HS19, pHS15^5rffl 

ADH7 - n ^_^_^ gal lon*-*-, gal l0:/n*-*-, K-r*H**# 

d t tfX' § , W Ji . Saccharomvces cerevisiae , Schizosaccharomyces Pombe> 
Kluweromyces lactis , Trichosporon pullulans, Schwann iomyces alluvius , 
Pichia pastor is^ £&tf& ^ ttf-?£ 

tLtfflv^ifc*«TS, xunn*U->3>ft [Methods in 

Enzymology. 194. 182 (1990)3 ,^7xDy7^S CProc. Natl. Acad. Sci. 
USA, 81, 4889 (1984)3 , ftBV Cjournal of Bacteriology, 153. 163 
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(1983)3 4£«r*tf&-fc**"C**o 
»*Wt«ia-CJI!v»mcil, Lt\ PCD 

N A I /Amp (OfFavx>lii) . PcDNAI, pCDM8 CNature. 329. 840 
(1987)] > PAGE107 [^¥3-22979, Cytotechnology, 3, 133 (1990)] , pREP4 
U >\£ h n VttK) ,pAGE103 [Journal of Biochemistry. 101, 1307 (1987)], 
pAMo, pAMoA, pAS3-3 (# &W2-227075) #*«ffiv><b*L*o 

ik*«-Ci. 011*. If* t-f f^^D 1 ?^^ (CMV) WIE (immediate early) it 
^o^^tf)^*-^-, t-FJ/a^^n^-, SR 

^. yWr ,j K _. rttua^H h<7)We*^^v^WN*(Namalwa)ffl^t/cl±Namalwa 

kjm-is«, t b * b a Mm* "uju-u *>hhmwsl 

^^^i-X.^A^^-0«B"C**CHQIi», HBT5637 (#IP}BS63-299) ^* 

• 5xn-7ffltLTIi, SP2AK NSO^, • 5xo— rfflUfi^ 

LTttYB2/0*, UM&mWMBai:t-C(±HEK293(ATCC; CRL-1573K 293** * 
LT(i,BALL-l^ Fn>Wlt LTliCOS-K 

cos-7% £ * if * c £ * ? -e § * o 

CCytotechnology. 3. 133 (1990)] , U (WBBT2-227075) , 
,, #7l? .> 3 ^ CProc. Natl. Acad. Sci. USA. 84. 7413 (1987)] * Virology. 
52, 456 (1973)Hl£*^^**^* ifc * , " t?S *° 
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y -> a V • ^ 9 9 — X T • v **7 h l ) — • z-T (Baculovirus Expression 
Vectors, A Laboratory Manual, W. H. Freeman and Company, New York (1992)3 ^ 
^1^^3.7- /<^ny- 7 7*'7Pi- "V — * 7 ^ (Molecular 
Biology. A Laboratory Manual) V> Y y°uVa-)VX 4 > 
7- ^M^-nv- , Bio/Technology. 6. 47 (1988)^U!B«t£ *t^*«feU «t o 

gdmUfc^Tfflv^tV&jtfc^A^*-^ Ltli, 0Ux.tf. pVL1392, 
PVL1393, pBlueBacIII ( t *> \Z4 > kf b n vx >tfc») I*** If* i^Tli. 

7>7 K77r • 77'J • *?^7- • #'J^Kn->* • •7^1'* 

(Autographa californica nuclear polyhedrosis virus) 3££fflw-2> d b.&T? b 

%> o 

mMHai: t-C!±, Spodoptera f rugiperda OflPMIfe, Trichoplusia ni<Dffl 

Spodoptera fnigirerda <P8Pftaifl&fc LT(±Sf9. Sf21 (^an^W • A 
9 7s-fV v -> a T • vtfy V 'J -^47*) ^. Trichoplusia 

mvQmmmtiximeb 5, bti-tn-sbi-4 u>tf bai?x>tt«) * 4 

3|p^fi^^)Jt#Mi: LTte Bombyx mori N4^F£aMf £ - fc7i ? "C§ &o 

(^¥2-227075) , 'J #7 a* -> a >i* CProc. Natl. Acad. Sci. USA, 84. 7413 
(1987)3 *$fcaMf*£fc**-C§*o 
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#*n 3 *t # ^ 7?- K £ fc § * „ 

(2) BH*E«#OJ&* 

■e-roflfeo^-aasfk^, 3fctrn» «x+x, b*x*x, n-^*?- 
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figlil 5M0W(> WW** ***p 
Hli3. 0-9. OCflH***. PHC0P^±, ***fcl**«*>* riu*U 

4fc, ITT* 7^'y')mhnO']Vf«^ 

#1- -6 fc « fcli 4 V/d /9 - D ->* #9 * h * 9 ^ v K»t , UB? D * 
- * - * m v > tzftV.* WK*&k L * 4 ^ l:tir/K ~ 

JUT? «;VlJW9F*lgi&*-aSinLT*> 

ffl$ti-Cv^RPMI1640«a CThe Journal of the American Medical Association. 
199. 519 (1967)] , EagleOMDHS* CScience, 122. 501 (1952)] , DMEM*oife 
[Virology. 8. 396 (1959)] , 199« [Proceeding of the Society for the 
Biological Medicine. 73. 1 (1950)] |/:li:tt^fti:«M^^at 

«li,a#pH6-8, 3 0~4 Ot:, 5%C0 2 ffCT^ftTtl-7 

4fc, WH&SKi&i:t\ *t-7^v^ ^v")>> 
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ffl $ tLTV^TNM-FHM [7r-5^>'x> (Pharmingen) ttl« . Sf-900 II SFM 
mm . ExCell400, ExCell405 C^-ftLtJRH/M 

*-tM i>v-X (JRH Biosciences) ttK) > Grace' s Insect Medium (Nature 195, 
788 (1962)] ^£fflv>£C: ttfX'Z 

IfpH6-7, 2 5-3 o'WO*ftTt?l-5HBff^- 

(3) SSBS-tirfctf'J'*:/-?- K 

Rft% .>W75yif* (DEAE) — t7rn-^ DIAIONHPA-75 (=*ffc# 
tt») ^v^fflWcl^ S-SepharoseFF (7 
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bu *> , *««» t ±e t ro»©*MMMf n «t o *a+ 

Acad. Sci. USA, 86. 8227 (1989), Genes Develop.. 4, 1288 (1990)] „ *fffl 
¥05-336963, WBTO-8230ZlKK««.*ft«i:t^ WB^U'WK* 

a^ii CProc. Natl. Acad. Sci. USA. 86. 8227 (1989), Genes Develop. . 
4, 1288 (1990)] o 5i:> «#';^^Ke#K«i-*«:«fflv^T7'f-f 

*SP^*'^7^Kl±, Fmoc& (7^*V-^>^^**'>*^ 
*'^&) , tBocS (t-T^^v***-^) *«Xfc**l*B:K.fc 
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ttz. 7 bvo* b • ^Af7? (Advanced ChemTech) tt. ■ 

Technology Instrument) ft, (Synthecel 1-Vega) tt, 

(PerSeptive) tt, »*«flar**>^* K****«ffi Mfc**** 

*C1 1 feT?£&o 

^•fk^iDA^f, 1993^) iztmvrfim-* *)?mmt?:*>z>o 

[3] ^%WWJKU^yf-K*BI«i"*Sufl cw 1K 
( 1 ) #*){ru—r /HfifltOWS 

JOB [2] CMoiJftWOWtfcttU!*)*^^^*^ 9 

5;»E5102 3 4, 2 4 4i5iU f 2 5 5flOT5;i^Wlo^ 
U yttft feW, BtflJ#^ 1 0 EtW>7 5 y *fi*l«> 2 4 3 , 2 5 3 * * If 

Ett«> T 3 y 266.2764JJ:V287#Bor^ 1 
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MM i:LT\ ***\ ^ 3-2 Olfflr; K v**, aax 

^^f- K«rffl^*»*Ji, K** * A *-> 7 - * (keyhole 1 impet 

haemocyanin) W D/n7'i>^^U7ie <> «> *«* 

ft, 3-7BlUlW£»l!liyitJ:*)»iliLU 

£fc***ftft«Wft (ELISAft) :E**RW 1976^, 

Antibodies-A Laboratory Manual. Cold Spring Harbor Laboratory Press (1988)] 

ii-f x ) ^Stit» CAntibodies.A Laboratory Manual, Cold Spring 
Harbor Laboratory, (1988)3 . tfcliDEAE-*7ru-X*^, ft4 * > 

(2) ?n— *-fl/tftfle*>WS 

_tf£(l)Hi*^T, Mi:ffl^»i:itL« -*0]li^jH-#&ffifcfifi**Lfc 
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tt»«*MEMieilh (B**3H±M) U ^-t'vhfliCU 1, 

2 0 0 r pm-C5#Ha'M3«Lfc1*, ±»*fc-C*o 

(2-2)#$iJ!M<^$!£ 

&-T-*'rT=.>imWX (BALB/clS*) <tSlffi«*P3-X63Ag8- 
UKP3-U1) CCurr. Topics Microbiol. Immunol. . 81. 1 (1978), Eur. J. Immunol.. 
6. 511 (1976)] , SP2/0-Agl4(SP-2) [Nature. 276. 269 (1978)] , P3-X63- 
Ag8653(653) [J. Immunol. . 123. 1548 (1979)] , P3-X63-Ag8 (X63) [Nature. 256. 
495 (1975)] W4:i:^i4. £ ft Wffllfefctt, 8-7f/7-^ 
ife CRPMI - 1 6 4 ommzy^* 5 > (1.5mM) > 2-*K*~f\>x-9 
» (5X1 0" 5 M) , yx^^y> (1 0^g/ml) * J: WlfeJEJllL* (F 
CS) (CSLtti, 10%) *Unx.fcl&» («T, IKfigifcfcv^) Zb 

izs-rvrr-y (1 5^g/mi) frio*.*:**) -cutffrt** 1 . 

(2-1) tlfl L ttjvf£i££*H!J!& i: (2-2) U«f» L fc^ftUfflia *MEM«*ifc 
l±PBS ('J^tb'^A l. 83 g, 'JvBft-a'^A 0- 2 1 g, £ 
& 7. 65g, jRS* l'J^K PH7. 2) TJKifcfrU fit 

: #iltt*fflfla= 5~i o : i^ia^u 1, 2 0 0 r P mT- 
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1 0W4«^^ ^.jifl,>^^-)V- 1 0 0 0 (PEG- 
1 0 0 0) 2 g, MEM 2ml £ J: W * v K (DMSO) 0. 

7 m 1 *fc*L*:flm* 0 . 2-lmliiDU 1 -2»WfiUMEM»* 

1 ~2m 1 *»@iSlin1-4o 
*BiJD8L MEM^**inx-CM* s 5 0ml i:44iii:B«t4. 
a«»ift* 9 0 0 r pm-e5^^jt'L^?itm^ ±?«£}#-C&o 
ftt,*L-fcitIR®^«BBa*. 0***fclK*L.fc»* txMivYKZkWL 

f 5yy (i. 5X10- 5 M) &tVT\ J (4 X 1 0" 7 M) *iJ0x.fcig 

ift] 10 0ml (fi:!RiS't**o 

-(p., 3 7«C-C7 - 1 4 0F5^*-t"^o 
tgWik. J&*±»W— ^ •) 7 >^**-r 4 'T X CAntibodies-A Laboratory 
Manual. Cold Spring Harbor Laboratory Press, ChapterM (1988)] mz&^b 

MSft^u - H:n-bU^^ K-^«lit<.L<liW«(2-4)fi 
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(2-4) * J ? n - -f )Vmfo<om$k 

-7V7**y%M (2, 6* 10, 1 4 -T- h yU-frsorr * > (Pristane) 
0.. 5m 1 4rfflU£l*ja#L, 2»HS3tf1-*) 1^:8-1 Ol^v^^Jfcli 
5t- Kv>xn,(2-3)-C^#L^^^<0^'J^7°f- KC^t^^e/^n-t^ 
Sftiilt-S^^'J K— 7«5~ 2 0 X 1 0 6 *BlJj&/E£MJ!£l*M:&M1- 
£<, 10-21 BRJTVWr'J K—rlilfi*»fb1-*o 

8lft*ffifl:Lfcv*x*fcilMc*flHRU 3, 0 0 0 r p 5 53-WS»k#tt 

n-'J-&&£v*{±2 8 0 amWWJli i)*ffi-r*o 

[4] JNK3t^tiifc«T-|l)WH^f K^fflv^:, £ffllllln a p 

( 1 ) X * 'J - * ^"/f- Kt^HB^o.-K'J ^7°f- K t W 

1) f-jJ-UK + S'^S*^ (thioredoxin • S-tag, Trx • Sfclfrl") ^ 

•/^ K t <DM&# ^^f - KOPR 

±l£ [1] -CTOSii* J NKStS^tiCtWTgi^'J^fK (J S 
AP) K1"& c DNA©£ft&&^lig|$^DNA*, T r x • SSE^J^r 

^-frfPl^? tHlxlf, p ET 3 2 (NovagenttS) ©Trx - SSE^J<7)T?E 

«K Trx • S - J S A PU-g-** 'J K 
^.-fc^R** So fflKK* Trx • S -AT F 2 BEyiJ*#tr«2S^ 
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9 9-. Mxlf. pET3 2 a (NovagenttR) «T r x • S - AT F 2 K*IJ*>T 
*fci»A-r*dfc»;:*<K Trx • S-ATF2-JSAPW#'J^fKt 

2) (S-tag) WKk^B^'H^KWift^ 

JSAPta-KticDNA <7>£S& 4 vMiSMWfcD NA * . S * ^Btf'J * 
^ts%^9 9~. 9i*.\i* PCDNA3 (InvitrogenttK) K S 9 ^@S?iJ*if XU 
s-modi f Led pcDNA3<7> S 9 ^S^'J^TE^Jf X1" 4;i:IUD, S-]SAPB^ 
# 'J ^7^- K * ^ ^ ^ - Srf^Si" * ^ ^ * f * * ° 

3) GAL 4 AD^f-KkcB^'J^^W* 

J SAPta-mcDNAO^ftii^i^DNAt, GAL 4 AD 

BWfc^trWB***-* p GAD 10 (Clontechtt*) OGAL4A 

DBW»T*K# X-T * aiU^GAL4AD-]SAP 'J <W K 

4) F 1 a gi-f+VbnM&W*?* 

J SAPta-KticDNA^ftii^iW^DNA*' F 1 a gB ^' J 
fr^tf*^**-, -Wltf, pFlag-CMV-2 (KodakttR) , pcDNA3KF lag? 
9-R.m t if XL ^Flag-modi £ led pcDNA3 vector (InvitrogenttS) *>F 1 a g£ 
fl<OTiftfc*A+*£i:fc*^ Fl aB-JSAP»*#Y-WK**»-J- 
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5) Vfr9**y S -> 7 y^7i7- If (Glutathiones-transferase, 

GSTtR&t) fcO«k^'J^-/^K^P» 

J SAPt3-KncDNA^*4v>li»»fiDNA*: v GST@£?iJ£ 

&trfk&'<9 Wittf. pGEX (PhannaciattK) p G EX- 3 X 

(PharmaciattR) WGSTKyiJWTatllfXi-&-i:!-J:»), GST-J SAP 

^KfcJMM-* »»^#ij^^KliGlutathione Sepharose 
6B(Pharmaciai±^) (Phanaciattft) tfflv^lWt*: W**. 

6 ) Myc? ^Tf- K b 'J ^7?" K»P» 

J SAPia-KticDNAW^i^li^ScDNA*' M y c * ^ 

EyiJ*£tr5&S'«* 9-> Myc-modifiedpcDNA3 CMy c * ^a- KS^iJ 

^ U pcDNA3 (InvitrogenttlO ] <OU y c 9 ^g^iJWTifcKlf A-f Z> - 
fcfcJ:»K My c-J S A P KMSt 4^? * - tff«ti i 

7 ) Hi s - S 9 7^-7* K k Wtt^# 'J ^7*- K<&«« 

J SAPt3-Kt4cDNA<0^*4^i»»ficDNA*s H i s-S 
* ^@E?iJ5r#trl&51^^ * ~* ^Jx.(f> His-S-modif iedpcDNA3 [H i s - S 9 7 

SJ:^afU:pcDNA3 (InvitrogenM) 3 «H i s-S^S^T 

*t#x+« - ti:io,Hi.-s-jsAP«w<yf K*»ai-** 
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±ffil) ~7) O^fcfcifci:. MAP^t- tftf^-KKUBfr**''^^ 
(2) iS14<kJ NK30p|!i 

iilB [4] (1) W*fti:*i:llfiLfcF 1 a g- J NKa^Saav^iWfl- 
ifciMEKKl (MEKK1W1 1 6 9-1 4 8 875^1*^^ 
f-K-C*i)-S*W^iStt^*^^*MEKK 1)4:3 - Ki-*DNA«r«3ft-« 

n-pEF-BOS Hffl* >itr o 

&htit:M&&'<9 ?-*COS-7 HBJfilCTransIT-LTl (MirusttR) fcffiv* 
■C^^7x?y^U ttte*tt, COS-7*R***U Flag 
- J NK3'»^'i^ Kfei^AM.EKK 1 -i§14l-§&5.&$-££o 

i§^2 4 -4 8B#H8L «I»«:«««EB [5 0 mM HEPES ( P H7. 5) , 
1 5 0 mM N a C U l%NP-40, 10% glycerol, 2 mM M 
g Cl„ ImMEGTA, 20 mM ^-glycerophosphate, 
2mM Na 3 V0„ 1 mM PMSF, 0. 2 mM DTT] £**U ftF 1 a 
gtfrfc*?* (KodakttM) X^mtF 1 ag-JNK3*g§!5-f*o 

• »fgttft F 1 a g - J NK 3 l±> 2 0-5 0%WT/ L *:««** 

( 3 ) J N K 3 fii£«j14**i* a^^'J--^ ^* 

JNKSi:, ±E [2] J S A P fc ©***BMrt-*Stt**i- 

;Mfc#fc*JltH-*-c:i:fc**K J NK 3 - fc^S SfcfcT* b 
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±E [4] (1) O^ffiumtWKtfcS- J SAPIES^**-^ F 1 a 
g- J NK3Hm^^^-^COS-7«^TransIT-LTl (MirusttSO *ffi^ 

TT% COS-7»«fU S-J SAPfcitfF 1 ag-JNK3»M? 

-X (S-protein agarose) «r«lU, S-J SAPUiO'S-J SAPk»*t 

gEEUK* 'J KHfl-* SDS-PAGE -Cgif? U >I«mobi lon- 

P (Mi 1 1 iporettR) i:h?^77-t4. 
^ y-fU>HXl/-f^-yt LTanti-FlagMSmonoclonalJfrffc (KodakttSi) 

^v>7X^^nf^^*lTV\ KSt^fctt^-r** 1 ^^ K (Fl a 
g-JNK3) ^ECLltaivXxA (Amershamtt^) X^UitL, JSAPfc 
*S-6-LTv»* J N K 3S?r5el > fk"t"'2>o 

N K 3 i: Wifrfr * Mi" * ffc£* * * ^ b ** ^ § * ° 
2 ) ^^'J-->^2 (EL IS AS) 
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±EC4] (1) ^ttK*tWtfcGST- J SAPi^'M^Kt 
ftSv^i^n^T—tf factor Xa (Sigmatt^) -CSJBrLfcJ SAP*' 

±jbj sapW)^^^9 ni«Jai-*o 

[4] (2) T««LfciSttftJNK3, ifcttflHtftJNK3i»J:tflHftft 
«««u 01*1*. [binding buffer : 5 OmM T r i s - 

HC1 (pH7. 5). 1 5 0mM NaC L 0. 5% NP-4 0) HfcifflU 

aaraft; 4 *c -e 1 ~ 2 b# P^fegi" * o 

^U-b*IBI«««t?3ia«fe»U »ff-f*ffitt^JNK3*, EL 
I SAS^it^o 

Phosho-SAPK/JNK(Thrl83/Tyrl85)^ (New England Bio labstt %) £M U 2 
LTlEa#tB«t4C: tOt«tt#*)iv», ELI SAttt»ff 

(4) JNKSCUJSAPlW'J^liitUX^j--^^ 

i«J#fe*t^ a) ~c) flttftiD, JSAPlC'^lftt 
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a) J&<tt*fc**i.Tv>4v*JNK3l±, fEli^ftl^JlLTv^X^ 7 * )V 
K *-'J^'/f KJSAP1 a, b. c, d IBIS'S- LTv»*„ 

b) TNF-«, IL-K E G F > LPSWPi^^^" 
J). JNK3aHW f mtt<t (MAP KKK— MAPKK— J NK 3) Sft&t, 
JNK3^^*« (>JV$Hfc) j«ti/:]NK3li]SAP 

la, b. c, d*«; >BWfc-f*o 

c) JNK3liJSAPl*'J>aMk». J SAP l*<b»ttU «rt^»ff 

-> X 4 ;»JNK3i:ujSAPiw^a 

it* M-r * a * aw*** J N K 3 Mi ~ * - k 

BIT, JNK31C** J SAP1WJ >»ft*|fl#i-*TS14*^ri-*^^«* 
1) X * V - - > ^ (ce 1 1-f ree^) 

®[4] (1) UKWO^-iSSC'CWML^GST-J SAP l*4v»tij 
SAP K i3iU'(D [4] (2) niB«W^at^i:t:«KLfcfS^kJNK3. 
Sfc{±^tt-fkJNK3i3J:W^k^t/*, tt«»U «*.lf, mm®. A C2 0m 
M HEPES, 10mMMgCl 2 , 5mM p -mercaptoethanoK 0. lmg 
/ml BSA (pH7. 4) 3 K»»D,.«*t, * > 

«^^7-^-M-[y- 32 P]ATP*^vM±[y- 33 P]ATP^«1-^o 
5-3 0^lM, 5 0mM E D T A *$i)D fCRI&lrffJh-r *o 
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R> Microscint-20 (PackardttM) * 

v r U > ±V i2 P * * ^ {±33 p * T °P count ( PackardttSi) ^ * * ^ h * 

*, JNK3CU J SAP l«^^*ilt^^ti^lW 
D _ 2 x?'J-->^2 (EL IS Ate) 

9 6 7*71'- H- 3 - I*"*"*" 

P £r 5 0 //Mi1sAn-t"-5>o 
ttftlft* M-C5~6 0frHEfc*fr^ 0. 2 5N HCl-eRie^Jti-*. 
#jhfc, 0. 2 5N NaOHiiitfO. 1M Tr i - 8 -HC 1 ***** (p 

H8. o) -e4 , *nl-£o 

<; >Btffc$ ftfc j s A P l iMKt ( 2 **lra"t * ° 

j: »> 2 EL I S k^HMt vflHfc* 

J SAP 1 <Oi:£^*1~£o 
m^tcj:^ «<jMb#WtA*tTv^v.*^'J>BMb**tfcJ SAP 1 *) 

±E1) -l.S.fctfl) -2<r>-Km~**>W&Z*-** **^*'^^K 



- 38- 



PCT/JP99/06487 
WO 00/31132 

t j NK3fco*m*t*ft***fctti sap ico 'J >Bfcft*ia*-*-*» 
**** u*a-efflv»iiJ:OTmiwi*4^ 

a*t<, ftna4*fctt« amr*. tt*rt**o»* 
stak mm. mm. ?-m*i*>*r*zwc$** 

*««>fsg*u 7****+ ^ Awn-** 

flUSf * ffl ^ Tilt h Z. t tfX~ § Z o 
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m K * * ^ 




(51) "cSS^^ 

C12R 1:19)(C12P 21/02. C12R 1:19) (C12N 15/12, 



C12R1:91) 

(21) BRffl*** 

(22) g^Wi^B 

(30) fc%Wf-? 
4#fp5£l0/332484 
^5^1 1/248442 
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use of the polypeptide, DNA or antibody as described above. 
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1Mm JHKSS^-KtlMtfcWW)*^. ***** 




AE T9^«SBil« 

A L 7A"l-7 

AM 7/^^ 

AT sj— *MT 

au 

AZ T'tf/^^v/'t^ 
ba tfXsr*^*^^ 

BE -</l' , 'r— 

OF ^t-77V 

BG y/UPJT 

B J ^> 

BR ^9-^ 

BY -<9'^— 

CF 5*77 !>* 
CC 

CM 

CN *BB 
CR a**- 1 -** 
cu /< 
CY *^o* 

cz 9-*y 3 



GW 
GR 
HR 
W 
I D 
I E 
t L 
1 N 
1 S 
I T 
J P 
KE 
KG 
KP 



* y ->«y 

>T~7 



kz 

LC *>-K^T 

t I y ty^> a M ✓ 

l k * y * ? f# 

LR Vt'JT 

- uy)« 
u , y hmr 

LV 5h?*7 
MA V 3 
MC 

MD */VK77 

MK ^5-FsTB*-****-^ 
ML 

MN ^^^^ _ 

mr ^--i*^ 7 

MW -e??^ 
MX = 
NE =:2f-^ 

NO 

NZ i*-?^ 

PL *-9*/F 

PT stfA-V-JtfA' 

RO A — t—T 



RU 
SD 
SE 
SG 
S 1 
SK 
S L 
SN 

sz 

TD 
TG 
T J 
TZ 
TM 
TR 
TT 
Li A 
UC 
US 
UZ 
VN 
YU 
Z A 
ZW 
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frfi^UJ: 0 lf*AlBifc») 10^g/kg~8mg/k g"C* 

& o 

fijfe P193BBfl&(ATCC: CRL-1825)**tf k**"^* *» 
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J9«ft*ffll6*PBSj»«iK-Cf5fe*U. 0. 0 5% HJ 0. 0 2% E 

D T A ( i f ^ > v 7 5 > 4 ft f ) 4 ^ tr P B S I« «1 3 m 1 fcSDx., 

DTA, 0. 0 5% 7yftth'^At^PBS)«i:«»U 1-2 0X1 
*y*o-**»;#i:L-CMu [3] (2^)fWLfc*««M^ D -t* 

0 . 1 ~ 5 0 p. g/m 1 «t n KtfflW*- 

ttftftflttt* 20- 5 0 0 , 1 /^^^ t , *frT? 3 0 £HHft 
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«**BiniU M£ftitH£, FITC (fluorescein isothiocyanate) &&v>(± 
ft«K«r&ffl«m« 5 0-500^1 irfrttU 7k<£TT-3 0»M% 

5 0- 5 0 0 ^ «Tt3 0«*LTMt4„ 

li^tt, scam, 7u-v^ft&mnm&mmffi®.*mnL, 

(2) "J K»fc^lE^£»£***ffi^fc«***0 f EI5£ 

^^^^..^g^Clv^^Ot^yo-^iO'RT-PC 
i" 4 itfS^-Wrtf - * * »f S £ i: £ * o 
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WHSmtLX. ±ffi [4] Ototfflv^C-t^Si. 

K'i^t^WWSt^^at'H [Nature. 336. 348 (1988), 
Analytical Biochemistry. 214. 77 (1993). Gene Targeting. The Practical 
Approach Series. IRL Press (1993)) o 

16*. 6 0EfcE*W>:*ffc** ^-gal^i:ii> 
^^^ n _-^i2l, 16*. 6 6ll»^^ 1 u c 

m. 81 (1994)HC««>*tt*, G FP»Wi:tt,«itf'P««- NatL Acad - ScL 
USA. 94, 4653 (1997)fB*W>#B3***tf* - * *° 

Kttttft t BAl LT* h k * Jt« ^ ^ # - > 3 - I* * 
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(1) »W»DNAtt, |DNA^o-^Ulv>t, 
A«o«IBl^& [11 (1) ^ii:UffltUU:RNAi:^-c/-f/^^ 

(2) *3&9jW*';=0<*l'**l-*^ #S&HODNAW#l*W:/5 4 t 
-Cfflv>T, b^m^ti hfi*wttU&*^ [1] (1) i:i»i:UiBJLfc 
RNAi:ov^RT-PCR [reverse transcript ion PCRIPCR Protocols (1990)3 

*mRNA«)««**Jttlfr*-fc»-J:^«*l*M" , "* :ii: * , " e ** 0 

(3) ffl^'J^^tfKli, itifcyu-rfcLTffiv^ b^S 
ffflB-KjtfLtin situ'W y>f -g—>3 ^ CMethods in Enzymology, 254, 
419 (1995)] *tr>-*K*^ «Utrt K«>»3UB»«> 

(4) $WDNA^n-7tLT^ yMDNACWLttf 
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mm* ***** x ^ * 

( 7 )«M«t u ** "*-*•* fc,± -* Wt LX " ' 

(8) ^l&W^tf'J 

******** ************ 
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(9) *»W«#'J^yf-Ko«fig (JNK3 ^t7t;H' tf^^K* 
*VM4JNK3HJ:4«;'>Bift©afeK, **v»|± J NK 3 *ffl*t4 

(10) *§&fBO i; ^BMbRMMk J: WJfflo* >; y&fc 
*1BI pcDNA3-S-JSAPla-A 1 OftBRB^Hfc^LfcBT* 

& o 

$2BI p c DNA3-S-J SAP 1 a - A 2 ttftURBXttia *jp LfcHt* 

4 O 

£3IU pcDNA3-S-J SAP 1 a - A 3 OIWIS»*M*^LfcH-e* 
&4H p c DNA3-S - J SAP 1 a - A 4 OftUIBIfXttlll LfcHT* 
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$513 pc DNA3-S- J SAP 1 a - A 5 OiRSXttSK^ LtzMX^ 

-So 

*6H PcDNA3-S-JSAPla~p cDNA3-S- J S A P 1 d <F> 

* 7B p cdna3-s-j s ap 3(7)mmmmi&mzmLtzm~c$>z>o 

m8M p CDNA3-S- J SAP 4WWRS*»H*7FLrt:ia-C**o 

&9BI pGADlO-JSAP 5W«IR«3|f«i|g*^L/iia-C**o 

S&1 OEI pcDNA3-Hi s-S-J S A P 5 Offlll£&%ilbBI*;F L/jBIT* 

*1 10 v^^jNKS, 7")XJSAP1 a<7)# c DN AO-fflJoJKyd * 

m=i>y u-)Vt LT/J- a c t i n^^^-^-^iirT^L^o 

JNK1, JNK2, JNK3, ERK2, P 3 8CWnjSAP 

TSliCOS- 7|ffl|iatC^*t*#F lag-JNKK 2, 3, ER 

K2, p 3 8<v&m&*mm-r &tz&. iMffiM^/^xxnror^ 

mi 3m J SAPl a*C4»»t* J NK3fi?^«i*.0»*ftt**^LfcaiR*» 

mi 4® J NK3K«fc* J SAP 1 a<a';>Kffc***ftt**^Lfc**»» 

^1 5121 J SAP 1 atf)';>BMfcfc, J NK3««rti4fi^^L^f 
**LfcBT** 0 J NK3ti^#:&feKJ: 0 fltffi Lfc„ *ffl]ft<7>^liHoechst?fefe 

mi 6M SEK1 t;*ti-<S> J SAP 1 a (D^fe* *y J^X ? > 7v 7- -( >V\,z 
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SAP 1 aiDty&Zm^fcgi&ZTFirmX'&Zommi* J NKSTtttKitf&l-^ 

mm % )\s > ? i ? - -v ma * tj< l fz o 

i22i PI 9iSBflaUi3lt^ERKfS'tt^GAL 4 -E 1 k \ W^m\^t LT 
iBiJ^-TSLUC l^^-^-^T*. ERKSIlWSARa f lfciLFJ SAP 

#2 319 COS-7W:aMEKK1, JNK3afc^*i|iffla«vWiW# 
SrV>oLiClAL, ftt^4MEKK 1 »*»U J N K 3 rStt-fkJ 

*i*O[ilT-*>5, 0 AlifSttfbJ J N K 3 ^ISit *«t 

ttTSfefeLfctt**, BfifctFl a gfitftT J NK 3 t JfefeLfce***t. U 
->lCliAMEKKliI»S[, U->2tCI±fgtt-fbJNK3«*i8[, U->3 
izit J NK 3 l^ - > 4 (C{iififE^F=S-j$AL'Srv>C O S - 7*Bflgtt&ft£ 

m24m J NK3 Ktt-TZ J S AP 3, 4, 5^^>)ixnrof^ 
^HJ: D (Wfr Iftttftti Lfcl«*«©Ea^*4.' TSliC O S - 7«UfiK 
&17&&F 1 a g-JNK3 0>$&M*«ttR-f4rt:i«>* fflSa»ttiffi*«^/:7x 

^251 ATF2K*t-f£ J SAP 3<0|Sitt^t- h v r 7 7 -f - K «t 

0 »*f Lfc*S**jj? L^m^i&<73iii-e**o 

B2 6M i5 SX'7s<?U2titzm*<D&2ZG-f2, J S AP 4fr?<7)5£ijL**~ 
£5 2 7 EI J SAP4«JNK3^iit*t-h7yt777^-CJ:i3»$f 
i^<OS$tttJJ SAP4^t, GST**v*«tGST-JNK3iO*S 
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SS28H JSAP40JNKK JNK2. ERK2^^-)xxn 

*>x *2a^j:o f iS3a»i-f-*L-rtLcos- 7«ma»r*s»t* j s ap 4 

i5«t^#MAPK (JNK1, J N K 2 x JNK3, ERK2) 0&»*Jig& 

m2 9EI J S A P 4 CO c D N AGO — oC^SS^'J^ — Lt7^X)f|I, * 

3 >*frofc*S*fc^-f- 0 3638= > h n-fl/fc LT,? — a c t i n 

i30i COS - 7*B16fci3»t* J N K fi§14 £• G A L 4 - c - J u nic^fStt 
t t-CiHJ5E-r^,LUC l^^-^-m-C\ JNKffittUitt4MEKKK TAK 
liJitTj S AP 4*>&**M^fc|&**:^i-|8-e*4o «*|M: J NKSteKStf 

*3 1ia COS-7«fif:filt*ERKffitttGAL4-E 1 k HE^f&tefc 
LTSJ^i"^, LUC U#-*-#T\ ERKfSMt^AR af liJiC/JS 
AP 4 ©S»*S:iJ'<^:tt**^i-Blt?**o JttWUiERKTSttUWSi-*, ffi** 

ad & -> 7 x "7 — -if isa & m l tz o 

kb : *naH6*t (kilobase pairs) 

Ap: T > k? v v >»ttae^- 

knt '.^w* 9 Ir-frf-Y (kilonucleotides) 
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■$mm\ J NK3 t&&-t2>mWLZ^jrZ>7i-°i)'<-f^ Kta - c D N A 

(1) T^Xffifiilfcc DNA7^/7 'J -^ib<^^ n->ft 

[Nature Medicine, 3, 89 (1997)] Kti^fic DNA 

£\ G A L 4 DNA*££- 4 Ki" S E?0 & -£tr * n-i >$r^ $r _ 

p A S 2 - 1 (Clontech*±§8) (O N c o I - B a mH I h U i£*(pAS2- 
1-JNK3K ffCG- 1 9 4 5 (ClontechttSi) KigCALfco 

GAL 4*E^i&1±fl:K*-f >£=r- K"T * EBI tr *r/>«* * - 

pGADIO v^icDNA (ClontecM±») Jife P AS2- 

1- JNK3 * #X L »# U # A L , B*<e*»« * 9t» L o 

Lfz (-^yj^r?n->) 0 

?#<b*t*:* n-^t, p GAD 1 0 &5fe<^7°vX ^ KfcEUIXLfco 

-tiSS^Srl:: J: & two-hybrid systemtCt >9 , ~? -7 Xflg c D N A 9 -f 7" 
7'J-«t I?, g^ijO^&a 4 ffi3g?>?H$5hg c DNA77^> h*flfc»Lfco 

^cDNA7^77'J - (ClontechttSSO £ X * U > 71r & c\ t iz «fc *) „ 
JNK3t^t4I tOT^**'J^7'f K (J SAP) -C2>£, JSAP1 
a, JSAPlb, JSAPlc> JSAPld, J SAP 3, J S A P 4 J; 
W J SAP 5 K1"S 7®^c DNA^n->^||L^ 0 

JSAPla, JSAPlb, JSAPlc, JSAPld, JSAP3i3<t 
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V J S AP 4 *3- K-T-S c DNAIiMc DNAt LtW$tit^ J S A 
P 5*a-Kt4 c DNAIiMOcDNAt LTJR»$tt^ 0 

J S A P 1 a , JSAPlb, JSAPlc, JSAPld, JSAP3ifc 
liJSAP4t3-KticDNAU4Wft, 3, 9 18bp, 3, 945 
bp, 4, 014b p, 4, Oil bp', 1, 293bp, 4, 527bp?>* 
-/>'J-fV^7U-A mr, ORFtB&t) 13 
0 5^, 13 145IS, 13"3 7»*, 1 3 3 6^1, 1 5 0 8SS<?)7^ 
HSIIfeta- KLTv»4i ttffrfr^tz (EWI#-?- 1 ~ 6 ) o 

tfcJSAPla, JSAPlb, JSAPlc, J S A P 1 d «|B|— cojffzc 

^fi*wx-/7-f ^/f;r> h-e^/co gp*>, j sapi acivc, 2 7b P 
<Dm,mmumx $ti/:iwjsAPib, sbpisii^sbp o^sse^j 

•hm X £ <n>tf J S A P 1 c , 9 3 b p tO^^ie^iJ^Jf A StifctWi'J S 

API dfioto 

AteW^ti, J SAP 1 bO}f A©Bf{±, Be?iJ#-^-l 0O2 0 l#gco-tU > 
2 0 9=f=B<7)-fe>; >SMfe0 9 5U60T5 K^"* 2 7 b pOD 

NAg£?iJg&, J S AP 1 cOjf A@^f«i, E^Jff 1 1 <7> 2 0 1 #g O-fe «; 
S4rn- K1"& 3 b v <r)T>H A$&m& £Tf 2 1 9§ge7V*'J 2 4 9 

#B<7>r;i^ 5 >S«£*3- K-f & 3 ^ K+a 9 3 b p<0 

DNAgfi^iJgB, J SAP 1 d<Dtf$Xffiffilt. 2V>2 1 8#@«9/n*';> 

Jt^ib 2 4 8fiO/;l/^ $ >n&<D3 mS«7<y|^3- K-T-S 9 3b 
pODNASe?iJgBT?£>£o 

J SAP 1 a i±BtU&»I^@e?!JCSe?!J#-^9 11 9 9 7 ^ B ( 1 

2fl) ] fc-SLTv^, 

J SAP 3 fi> human C-terminal-binding protein 1 (C t B P) [EMBO J. , 
17. 5129 (1998)) <D-? V X yx~$> 2> hmfcZiifz (BEyi|#-§- 1 3) 0 

mjm^ri 4-?m&tizT$. ymsmtr^-n j sap4 4>^(±, ^r^y^ 
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S£?|J8 7~ 1 2 1#B, 341-3 7 3S@, 6 5 8 -6 9 0f§, 7 0 0-7 
3 2111:, WD 4 0 -repeat tmiti&EfflWfLhtitio 

S^G-^n-r^> (G-protein) i: fc, «|*|-ff fM£a*fi d fr^tc 
htlZ [FEBS Lett. , 307. 131 (1994)3 . ttBEflUi, f£&<9||ifc0!lJ: JNK3 

J SAP 5*3- K+*cDNAI*EyiJ#-£7fc^Lfc, 7 3 4 bpJ:D44 
DNAT*^, i^cDNACIiHte, £ J: Wlhn K>*«fc < „ fflSfl-ft-e* 
■ &Z.£Wtffrvfz 0 mc DNAIJ2 4 475;fS1^3- KLt^fc (EBI* 
fl5), 

JSAP5roMcDNA (S£3W§-8) *, J S A P 5 (O c DN A8ti£E?ij 
iWRfcSKftsttLfc^n-rfcJBv^ A ZAPII-r^XJJi c DNA?^77 'J - 

(ClontechttSJ) J: »? , ttSifcJ: *) , WftLfc, gcDNACfi 1 . 4 5 5 b p O 
ORF^L.4 8 4^i«7 5 ^Kglliffca- KUv»4;k*»^ofc(E 
?"J#-^ 1 6 : J SAP 5 F ttto-t) o £ILT^«m±, JSAP5F?)gl5 

fi-MX~$>2> J S AP 5<7?c DNAtlv^, 

(2) J SAP<^1t®<7)li?*flcfflv^a^^)*° , ;^^f- K:fc J: tf&stf K 

* f&5i-r -s. ^ * * - <omm 

J ■ NK3 irfe#i-*Ci tOT-^^±SS'Cfl5l#$tt/c^'J^7 p ^- K J SAPWH 

1) ftUK^i/^SJ'y (thioredoxin • S-tag % Trx • S tB&l") ^ 

JNK1, JNK2, J NK3 Jsi^SEK 1 DNAJiAZAPII-r^XJiSc 
DNA7^77'J- (ClontechttSO «fc 0 , MEKK1 c DN Alt A ZAPIIv -> 
X««cDNA5'fr?';- (Clontechttfi) ^^CJ: W#ifc 0 
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c — R a f 1 c DNAJiHealth Science Research Resources Bank. JapanJt 
fltOc DN A7 -f 77 ') -frbtmLfZo 

h V >A'ii|(OMKK6, p 3 8 , ERK2, c-Jun (1-79) & 
«tU f ATF2, v^7,MS*<^MEK K MK K 7 £ «fc C d c 4 2 co c D N 
A£PCR&£fflv^Cl < fcKJ: (?^#t^o 

Whtlti&*(D c DNA& p E T 3 2 a (Novagenfctgg) <0T r x • SBE^iJOT 
SfEKJf XL, Trx-S-JNKl, Trx-S-JNK2, Trx-S-JN 
K 3, Trx-S-SEKl, Trx - S-MEKK 1, Trx-S-c-Ra 
fls Trx-S-MKK6, Trx-S-p38. Trx-S-ERK2, T 
rx-S-c-Jun,Trx-S-ATF2, Trx-S -ME K 1 „ T r x • 
S-MKK7i/;liT rx-S-Cdc42 9 -ZZ + ftM Ltz a 

-tlE (1) T*MLfcJ SAP*3-Kt^DNAl^:l±iDNA(OiK-^, 
* *-pET32a (NovagenttSSi) <7)T r x • S I£?iJOT^K#ft-f £T 
KIMR**^ McJfAU Trx-S-JSAPla, Trx-S-JSAP 
lb, Trx-S-JSAPlc, Tr x • S-J SAP 1 d, Trx-S-J 
SAP3, Trx-S-JSAP4, Trx-S-JSAP5 * * ^ * 9 

#A L^DNA^n - K1"& *° V ^ 7-7- J: ^#ifA$iJI?S^^ -f h liJiJL 

J SAP la (115-2747 5 \ NcoI-BamHI->M h 

J SAP la (115-5047 5 Jm9&k) : EcoRI^ h 

J SAP la (268 -486 7 5 Sfm.&) \ Ncol-fr-f h 

J S A P 1 a (486-7447 5 J I NcoI-BamHI 

J SAP la (744-11947 5 JWH&s) :BamHI^'fh 

J SAP 1 b (115 -28375 sm*M) I NcoI-BamHI -fr -i Y 

J SAP 1 c (115-3067 5 : NcoI-BamHI* -f h 



- 56 - 



WO 00/31132 



PCT/JP99/06487 



J SAP Id (115-3057 5 : NcoI-BamHI-f ■i Y 

J SAP 3 (^S) : EcoRI-Sall^-f h 

J SAP 4 (1042- 1331 7 5 smSj&k) '. EcoRI-HindlH-fr-f h 
J SAP 5 (SBfrft) : EcoRI-fr 4 V 

tfz, ATF2W1 -1 0775 = - Ki~& D N A£5 J: V s A T F 2 

0 1 - 1 1 6 75 y 81581**3- KtSDNA^, *-p ET 3 2 a 
(NovagenttM) r x • S Bifflj6PTg{Lt-&& B am H I - Xho l, B a m H 

1 - X h o I»^f h tC-ttLWlf AU T r x • S-ATF 2 (1-1077 5 
&) > T r x • S-ATF 2 (1-1167 5 *WftLfc 0 

2) Fl a g^^f Kt^I^f M7f KtHilta^^ i'-CjWI 

JNKK JNK2, JNK3, ERK2 ifclip 3 8 t a - Kti^fi^c 
DNA*Pi?Li!)^3S^^ ? -pFlag-CMV-2 (KodakttSl) OF 1 a g B^jOTiifL 
Kgatt No t I - B am H I*-f h U^tL-Tftlf A U F 1 ag-JNKl, 
Fl ag-JNK2, Fl ag-JNK3> F 1 ag-ERK2^;liF 1 a g 
-p 3 8 Sr^JjH-a^? *-«r#*fBRLfco 

£ fc > TIB* 'J^7f-K*3-Kt5DNA^, Fl ag-modi f ied pcDNA3 vector 
(OF 1 a gBe9!lWTau#fti-*TIBiliiJBt«*-9-'f h icjfXL, F 1 ag-SE 
Kl, F 1 a g — MK K 6 > F 1 a g — MK K 7 > F 1 a g —ME K K F 1 a 
g-MEKKl, Flag-c-Raf 1, Flag-Raf-C, Flag- 
MEKK-N, Flag— TAK1 £$£iJH-£^ 9 * - 4r#*fisSS Lfco 
# A Lfc*DNA»3-Kt4^'M - «t ASlJESSlis^ -1" Mija 

SEK1 (^ft) :Hi ndl I I-Xbalt-f h 



MKK6 


(«) 


: H i 


n d 


I 


I 


I 


-X b 


a 


I -*>f 


h 


MK K 7 




: H i 


n d 


I 


I 


I 


-X b 


a 


I ■tf-'f 


h 


MEK 1 




: H i 


n d 


I 


I 


I 


-X b 


a 


I -»M 


h 
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MEKK1 : B am H I - E c o RVt-f h 

c-Rafl (3rg) : Eco RI- Xho Itn 

Raf-N (1 -3 2 775^ BK9££) : Eco R I - Eco R V*>f b 

Raf-C (3 1 6-6 4 875/gli£) : E c o R V- X h o R^ 

MEKK-N (1-6 4 07^M) : Bam HI— Ec o RIf^f h 

TAK1 (£:ft) : Eco RI- Xho I»Q 

TAK1 (TG F-fi — activated kinase 1) [Science, 270, 2008 (1995)] 
£n - KtSDNAIi, •WXMf&W BAF-B03 c DNA7-f 77 'J - «t 

3) GSTtOSt-g-^';^"/^ K£%^i-^>^^ 
c-J un^l-7975 /K»a6*3- Kt4DNA*GS TSJ-^^ 

*-pGEX-3X (PharmaciattS^) WBamH I - Eco R It'f F tc}f 
AU GST-c-Jun (1-79) 9 9~*fcULtz 0 

*-*fflv», ttftUJ: «JE. colifcJBKlElfcU GST-c-Jun 
(1-7 9) «r»3SS-*fco 

ISiftSfifcG ST-c-Jun (1-79) ^Glutathione sepharose 4B 
(PharmaciaM) *ffiv>T»«Lrt:o 

JNK3 ta-KtiNco.1 (¥f#ffc) - B am H 1 (¥rlHt) D 

N AW GST Hfeg- * > /< ? RIS^ ? ? — pGEX-2T (Pharmac i attM) 
am H I (spifffc) ^ b Kjf XL, G S T- J NK 3»^* * - fcflMHLfco 
*-*/flv», IfrfijUJ: 13 E. col i Engraft U GST-J NK3£ 
«SS*fco»SS*fcG S T - J NK 3 ^Glutathione sepharose 4B(Pharmacia 
tt«)Srfflv»Tffi«L>l:o 

4 ) S ^ ^ yf - K 'J ^ ^ K Srft-R-r £ ^ * - <7)p§g 

TE^U^-Tf- KSra- Kt^DNAStliiDNAWiM"^, ^P^? 9~ 
S-modif ied pcDNA3co S 9 ^E?U»TaEU#«Ef *TaE«lia»*-9-W h A U 
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S-JSAPla, S-JSAPlaAK S-JSAPlaA2, S-JSA 
P 1 a A 3 > S-JSAP1 aA4, S-JSAPlaA5. S-JSAPlb, 
S-JSAPlc, S-JSAPld, S-JSAP3, S-JSAP4, S- 
J S A P 4 (1-754) , S - J S A P 4 (755-1508) . S - J S A P 4 (755-1062) , 
S-JSAP 4 (1063-1331) , S-JSAP 4 (1332-1508) Z>^<9 ? 

T coil 



J SAP 


1 


a : Not I -tf-'f h 


J SAP 


1 


a A 1 (1-10537 5 I Notl-Xhol 


J SAP 


1 


a A 2 (744-1305T 5 yl^i) : Notl"^ b 


J SAP 


1 


a A 3 (1054-1305T 5 y WMtik) Bamffl-fr'f h 


J SAP 


1 


a A 4 (343-1053T 5 y ^5£S) : Hindlll-Xhol 


J SAP 


1 


a A 5 (1-343T 5 J : Hindlll^^ h 


J SAP 


1 


b (^ft) : Notl - ^^ 1* 


J SAP 


1 


c (-£«) I NotI-9- -f h 


J SAP 


1 


d (£:«) : NotI-9--T h 


J SAP 


3 


(^ft) : EcoRI-XhoI/Sall 


J S AP 


4 


(^fi) I EcoRI-HindlH 


J SAP 


4 


(1-754T 5 y &gfc£) : EcoRI-HindlH 


J SAP 


4 


(755-1508T 5 y m&tM) : EcoRI-HindlH 


J SAP 


4 


(755-1062T 5 y &5£^) : EcoRI-HindlH 


J SAP 


4 


(1063-1331 T 5 y $?£!*) : EcoRI-HindlH 


J SAP 


4 


(1332-15087' * y ift^gfe) : EcoRI-Hindlllo 



t.tz] SAP 5<7)cDNA (BMfrft) SrfgSI^:?' * - p G A D 1 0 (Clontech 
tt«) <£>G AL 4 ADEyfl<*>T»U#£-f *E_c_o_R I *W h J SAP 5 F 
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WcDNA £3&m^*-His-SnnodifiedpcDNA30H i s -S *^@E?iJ 

<7)T»:$ftt4£c_o.RV (^rt-fk) - Hin d I I I-9-<f MCi|fi*$&A,rtf 
1-101) o 

5) JNK3^St4^??-Wllll 

p G E M- 3 Z f ( + ) (Promegatt*) £ E_c_o R I -CWBrflL G C C A T G 
C<M&M,mm*^-fZ>* x ) a** 9 V** K'J >#-£?3sj!raL-Cself-Iigation£ 
fi^, pGEM-3Zf ( + ) IC Nco Itn *maLtz77X $. Kp GEM 
-NCOiffciiL^o 

Id GEM-NCOO N c o I - B a mH I-»>f HCJNK3 £}fA 
L , mJi^ 9 9- (pGEM-JNK3) £ I^i L » 

6) e-jffwiwfi&tt-ffc^tLfcc d c 4 2 tsm-tz^t * -<omwk 

HUtW^fStt-fbStfCv^C d c 4 2*, MliAi:± ^Cdc42W12 
f g^/'J v >KSE!M-*£i:KJ: OffeKLfcCC d c 4 2 (G 1 2 V)]„ 

tCdc42 (G12V) in - KtiDNABrJt (B_a_niH I — 5 Pt# 

**) ^m^-9 9- s-modified pcDM30S^^Be?"J(OTit{C#fti-^B_a_m 
H I - E c o R Vt'f F Ki|a*i&*, rtf o 

7) m-^^twfSftfk^tt^MEKK i Z5km.-rz>'<9 9-<nmn 

AMEKK 1 (1 1 69-1 4 8 875 /i^i;MEKK 1 <D truncated form 
■CB#WtCigttft$fi-CV»*) in- Kir* c D N A ipEF-BOS vector [Nucleic 
Acids Res.. 18. 5322 (1990)) V> X ba lt^ h^BL*i£A,rtfo 

8) 5XGAL4-LUCHK-^-» GAL4-c-Jun, GAL4-E1 
k 1 9 9 — 

5 XGAL 4 -LUC UK-*-, GAL 4-c - J u n^i^GAL 4 -E 
1 k H&S^^^-Ji^-ftLfcStratagenett^felWAL, fflv»fc G 

9) R L ( Renilla luciferase) n > b o — jl"<9 9 — 

R L n > h n-;i^? ? — tiPromegatt^'bBfA fflvfco 
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10) My c 9 tT-K-f* K t <nM&# 'J ^7*- K£^m-f 9 ~<D^% 

J SAP 4 (^K) *i <fctf J S A P 4 (1 0 6 3- 1 3 3 1 7; * 
=f- K-fr* c DNAfc-ttiW. I&a^ *-Myc-modifiedpcDNA3C9My c 
E9!IOTattw#tt+*.E^_o R I - Not I My c-J SAP4(i: 

D^it/My c-J SAP4 (l 063-1 33 l) £3§Sl1-£^ * 

11) Hi s -s^^y^-KtoiUi'g-^';^y^K^i§^-r^^^^-oi3i^ 

Tie'-KU^T"-^ K*3- KtiDNAS:, H i s -S *^£=r- F"*-**^* 
* -His-S-modif ied pcDNA30H i s-S? ^Kiffl<&TaEK#*Ei-*TIiiWRRK 
f t^f h tcff A L, MAPK-Hi s-S, MAPKKK-Hi s -S. JNK 
1-His-S, JNK2-Hi s-S, JNK3-Hi s-S, ERK2-H 
i s-S. MEKKl-Hi s - S Z^m.-fZ'*? 9 - £#*f£$!i Lfco 

JNK1 CNotI(¥rt-fb)-BaiiiHI DNA^] : EcoRV-BamHI 

JNK 2 CNotI(¥frfb)-BamHI DMABf^] : EcoRV-BamHI 

JNK 3 CNotI(?r|-fi:)-BamHI (drifts) DHABWJ I EcoRV 

E R K 2 CBamHI DHABffiO I BamHI 

MEKK1 [Hindi 1 1 DNABfDr] : Hindi 1 1 
Uttffll 2 JSAP1 a, JSAPlb, JSAPlc, JSAPld 

&TKE*R<&»*r*S*Mt, JSAPla, JSAPlb, JSAPlc, JS 
AP 1 dv*-T*Lfc|S|— -Cfcofcrt:*. BIKUift^L-C J SAP 1 a©|gS^TL 
fco JSLT, JSAPla, JSAPlb, JSAPlc & X V JSAPld i& 
t>UTJ SAP 1 tUMLfZo 

1 ) J — r>; yi'-tf-v a >lc«t & J NK3 , J S A P 1 mRNA?>5l 
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Proc. Natl. Acad. Sci.USA, 92. 4972 (1995) CfE$££ jxX^Z>Um~m CX 
BP*>, »p-Cifclt9^>ULfc J NK3, J SAP 1, j9-act in cDNA 

1 1 mt^to 

JNK3HUS#*69fc»K#&&*Lfco J SAP 1 aico^tli, i& 6 - k b 
»^cl$«J SAP 1 a mRNA)4«IIKli:if»^o 
2) i>*WMAPKi:*ftS J SAP 1 ©Ig-^Rte 

*tt£01 1 ( 2 ) Lfc, S-JSAPla, S-JSAPlb, S-JS 

AP 1 c $fcl±S- J S AP 1 d (^g) 3151^*-. iJilTFlag-JN 
K 1 , F 1 a g - J NK2, F 1 a g-JNK3, F 1 a g-ERK2J^I±F 
1 a g - p 3 8 3§3i^ ^-4COS-7 $BJ& KTransIT-LTl (MirusttS) Srffl 

M3 4Wt, RiWlia«riBMIfiftB+-e*»L, S^nf^7#n-x 
(Novagentt«)*aSiJllU S- J SAP 1 iJ«tt/S- J SAP 1 t 

*Lfc-@-JOtHfl'* SDS-PAG E TM6B8 ^ > r V > Immobi lon-P 
(MilliporettSli) i:h?*/X7>-U. 

Z/yn — -/fc LTanti-FlagM5monoclonali?vffc (KodakttSD 
SrflJv^iX* >-/n-r J^fcfrv^ f&fite & *° 'J ^7°^" K (F 1 a 

g-JNK3) ^ECLWv^fA (Amershamtt$£) T^Tt&'fkU JSAP1 
t^^pTtl^MAP 

£r#£$l 2Ii:^to J SAP 1 (i J NK3 i:<7)**t£-U i^MAPKt 
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1 (2) -CWULfcf&S^* Trx-StJSAPl 
S-lfM-tWi^^yf KTrx • S-JSAP1 (Brfr) £1it*£lcmo T, 
E. coli-C%%g-£, S:/n^>f ^T#n-*K|§^S-£flM»Lfco 

(2) -CWMttLfc*^* *-pGEM-JNK3£fflv\ J N K 3 O 35 S 
SSttttEv^^#5r, TNT T7 Quick Coupled Transcription/Translation System 
(PromegattS£) «t *)in vitro^ §RU«t t?f3SSiL^ 0 

»fe*LfcJNK3 0»Stt«tt!9^A'fltfc, Trx-S-JSAPl <»rfi-) 
frttflrtt A C 5 0 mM Tris-HCl (pH7. 5), 150 raM NaC K 

o. 5% np-4 03 «£-e*&£-u 4X:-c2mwi. 

RjfcSL ««*A"e3EIi5fe»L, »C*tfczt»«*SDS~P AGETSHL, 
* — hv> ? ^^'5"7'f — (autoradiography) Kl <fc *5 g?#f L tz a 

JNK3i:©JSAPl^i*i> 1 15-274 (JSAP 
la), 115-283 (JSAPlb) , 115-306 (JSAPlc) , 
115-305 (JSAPld) f § «7 5 / ^!USi:ff4t S - t ^i?^ 

J SAP 1 a 1 3Bltw^Ufco J SAP 1 a "TNii|$£-««ti: 1 1 

5 - 2 7 4 § i <7>T 5 V m?SS-e*) oYc 0 

3) JNK3i:J:4JSAPlW'J >BMbfc, S'J >BMfc.fc* J NK3^St 

JNK3t(?)J SAP lO^iCIl, TIB«7D <fc 9 irprol ine-directed 
serine/threonine kinaseK J: * V ^BMfc*£*t&^fl6tt«*4* U*- ^59U6 
*„ 

JSAPla : 234, 244, 2 5 5f§W7 5/i^i 
JSAPlb: 243, 253, 2 6 4f g^T?^!**. 
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JSAPlc : 2 6 6, 2 7 6. 2 8 7tl<OT5yi^i 
JSAPldl265. 275, 2 8 6fS©75/^i 
JbfB'J ta^Stl&^fc-g-tf J S APHJfJtkT r x • S t<D 

ife^**'J^^K, Trx-S-JSAPla (1 1 5-2 7 475 ^i^i) > 
Trx-S-JSAPlb (115-28 3 75^^1) , T r x • S - J S 
AP 1 c (1 1 5-3 0 6 7Ui?II) , Trx-S-JSAPld (115 
-3 0 57^M fclHSfetffll (2) KtfcoTpHiL^o 

^J&^ll (2) -mtfLfcF 1 a g- J NK3H^M-l3i^MEKK 
1 f&Si^ * - £ , £>&vMiF 1 a g— J NK3l^??-^*COS-7 
ttUjaHTransIT-LTl (MirustttSD S:fflwTF?^7i?'>3^U(l, SCO 

(protein-G-agarose) izmfclt L fcant i -Flag M5^ ^ * n - ;Hfrffc (Kodaktt 
II) tlV'-CF 1 a g-JNK3tft«it*S*fc. 

»e,ftfcJNK3*4vMiittftSitfcJNK3 fc, S ynf^f >Tifu-^ 
iZgi&Zittz. JlIBTMH«L*:T rx-S-JSAPla (1 1 5-2 7 475 
-/ . Trx-S-JSAPlb (1 1 5-2 8 375; m^*) . T r 

x - S-JSAPlc (1 1 5-3 0 675 SW&Zm ZfzitT r x • S - J S 
APld (1 1 5-3 0 575y^Ii) *JHv». Cell, 76. 1025 (1994) Kffiift 
^ttTV^^nmCT, ^PT'Sfctt^^^^tt/cATP ([ r - 32 P]ATP) £ 
inx. 1 ; ^BMfcRtfJ&ffofco 'J >mt<o#*JT4 r=> hn-jufc U, GST 
-c-Jun (1-7975 Uffl^: [EMBO. J. . 15, 2760 

(1996)] o 

ttRIfcifc* SDS-PA G E -CSflBflL t-b7y*^77^-i:J: i)ML 
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1 4HI^>1'— > 2) o 
J SAP 1 K&^XV >BMt*$ttTv*STffte140**_tflBfc^Lrt:;*. u*- 
-E-^ftl77->^S^ kT^^PCRffi [overlapping 

PCR ; Current Protocols in Molecular Biology (John Wiley & Sons, Inc. , New 
York, 1989) D K J: *«tfc#l*W**Ki ■) SSifcU V K 

fcHttflU (2) Utf&Lfco' 

KWT-T- 3 li&>T<D& -Cifc&o 

(i) Trx • S-JSAPla (1 1 5.-2 7 475^ BftSU&m) 
WT : T^ — i'EI&^Ojt&fc t 

T-0 : 2 3 4, 244, 2 5 5 * T 5 — 
T-l : 244, 255#B=SrT^ - >$l»tcgm 
T-2I 234, 25 5f it77-^^ii:fi 
T-3 : 2 3 4, 2 4 4#a«rT7^>^*tCSm 

(ii) T r x • S- J SAP 1 b (115-28 3 T? ^ 
WT : — >5£S^<7)B3& ; & L 

T-0 : 2 4 3, 253, 26 4 #g £:T7- >*§*KM& 
T-l : 2 5 3, 2 6 4flt75->a*tlft 
T-2 ! 2 4 3 , 26 4f B«:77-^Ii:ffll 
T-3: 2 4 3, 2 5 3f l*77->5lii:It 

(iii) Trx - S-JSAPlc (115-3 0 6 T 3 ^ 
WT : 7 7-^i^It*t 

T-0 : 2 6 6, 2 7 6, 2 8 7f l*75->«36Ki» 
T-l : 2 7 6, 2 8 7f§*7 5 = ^a36K:Ijft 
T-2I266, 28 7f B*75->»*i:fl* 
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4) i*«MAPKK, MAPKKKtJSAPlt^ 

mmmi (2) twnus-jsAPi mapkk 

SEK 1 (MKK4) <OF 1 a g 'J KF 1 a g-SEKl W 

^--fc«tt>*AMEKK i ses^* ^-«3is^^ *sv»«±s 

-J SAP 1 (^ft) S£31^ ^-JSJitKF 1 a g-SEKlfta^^-©2 
ffi£I<7>^? ?-£COS-7*fflJi&UTransIT-LTl (Mirusttii) tm^T h?>* 

3 4B£W*&fHfc» fflJS*««iftBtf S-protein agarose (Novagen 

tfcfflDfcfflv^S- J SAP lfcitfS- J SAP 1 #'J'*7''f- K*ft 

# <b tLtzBlWrnfri SDS-PAGE X*m?M U > ~? »" > Iptobi lon-P 
(MilliporettSl) (^7^X77-1, ant i -F 1 ag M5 monoclonal tffcff (Kodak 
tttM «r7°n-7 , tL'C, F 1 a g - S E K 1 £ E C Ll&ffiv^xA (Amersham 

^mSr^l 6 iUStoAME KK 1 (:iotSEKl«ft?^^- 
J SAP 1 fcWtt^JLfcKrt: («S1 6 0©l^-> 2i3«ty f 3) „ AME KK 1 

?a-j- (NEBttK) iiv^W^^^ * 7" * > ^- K J: *> L „ 
JzEt^&ftfcJB***^ JSAPl^, SEKie^R*:^T,± 
IEfcra»^ffi"C*«ft/CoHP*., S- J SAP 10«>5rWX^*ff*f^«l>. 
WlitF l a g- SEK 1 fcOtt^fclH^fco 

J SAP 1 aft*O^S£*flc*fflv*Tf»?>*tfc«f*<:»l 6IHO^->4 ~ 
8 IC^i-o JSAPl.a cO^rSF L ( 1 - 1 3 0 5 , XSfcSSf** A 2 ( 7 

4 4 - 1 3 0 55£g£*r-f&) HXZ/X^mi$-^ 3 ( 1 0 5 4 - 1 3 0 
*^Ti-*) CSEKlllft^tiifc^l^Wl 6 1WW->5, 7, 8K 



- 67 - 



WO 00/31132 



PCT/JP99/06487 



(M 1 6@U->6) o 

&±.<D vLt^ib, JSAPlaCOC -M.^m<D 1 0 5 4 ~ 1 3 0 575^ 
\z S E K 1 2> - t tffrfr-D fz Q 

t^MAPKK^J SAP 1 a^Vfg&lz^^XiimUWIjmX'MffiLtZo 

MKK7 (JNKiMWMAPKK) feSEK 1 iHai: J SAP 1 a© 
C^S^l 0 5 4 - 1 3 0 5»3feK|££-Lfc (Hi 7 H) 0 ERKifclip 3 8 
g^MAPKKt^SMEK 1, MKK6tJSAPl alz$g&Lfz ($18 
EI) o 

ggjfcttl 1(2) "CAM* Lfc S - J S A P 1 a (£:«) F L „ ^ffiRfltA 1 ( 1 
-1 0 5 375 sm&&**rt&) . 4 fzl±& 4 (3 4 3- 1 0 5 375 y»» 
<D^kW<9 9 33 i^'MAP KK 1 <7)N^5ffiSfl 

55-e2?iJ*° 'J ^"/f- K (ME KK1-N; 1 -6 4 075/ t F 1 a g * 

^t<7)iti'^*° , ;^7'f- KF 1 a g-MEKK-NCOM^i'^-^COS-Ti 
J&lcTransIT-LTl (MirusttiS) £fflv>T h 7 >X 7 ^ * v a >LfcUL 1COS 

_h|SlC*JV^T. ^ROME KKlWCOS-7 «Ha^056a»±*#tce*o rt: 
^46> 2£^i£&Cj3V>Tl±ME KK 1 ?>SI$5Md?iK~&£ME KK 1 -N£fflWc 0 

^**il 9Hi:^t. MEKK — NtiJ SAP 1 a<OFL, A 1, A4V^f 
*Lfc Lfco *4£.ft&LfcZ.£X. «K MEKK-NI1J SAP 1 a <£> 3 4 

ME KK 1 <0N*«»&H*>ffl5fl-**-t &* 0, J K*fflv» 
Tfifv^ a^U^-Zf- K* f ±iBN*iSffl5JiJL^<75«i*-CJ SAP 1 a i:*££-L£v> 
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MEKKlli, J SAP1 aiHJSAPUAl (1 - 1 0 5 375 
.LIST'S EK 1 0$S£-g|$f3:fc#x. hfttz J SAP 1 a?)C3fc*g<75 1 0 5 4 - 1 3 

o 5^«t±, mekk i <Dm%-*mM-rz>i'tm<r>jbz>»sm^Ltf$>z>o 

Zh\,~. MAPKIilSWH, ERKgSSC^Ltv^MAPKKKt*^, 
c-Raf liJSA'Pl h<D^^k\z-o^xm^<tZo 

1 ( 2 ) -eJR# L7t c-Raf 1 «N*S««l«i* (1 -3 2 77USI 
££X) * fcl± C H&mW*. (3 1 6-6 4 875^ BtSUfe) tFl ag^fF 
F 1 ag-Ra f -N4fcliF 1 ag-Ra f-C^ISltS^i' * 
-*5 J: tfglifcffll 1 ( 2 ) Lfc S-JSAP1^ e^l&ia^ * - £ C O S 

- 7 fflBS ICTransIT-LTl (MirusttM) £JBv*T F7>^7j^-/3>' L;tf&. ^ 
COS - 7*ffiJ&£ig*U ^1^??-*^*')^ K*— ilteK5& 

±f5Hi3v^-r, iI«c-Ra f 1 OCO S- 7^fflfla-C<7)|&?aJi^'Sr^1g:^o 
fcfci&^aElftKiiv^TJi c -R a f l«OT?iJ^SRa f-NisitFRa f 

f£**»2 OSC^to Raf-CliJSAPl (» 2 0 H<7) > 4 ) 
^■L^*, R a f -Nlitt£-Lfc*»ort: (*2 OHOL--^ 2) 0 4fc, R a f 
-CO*££-$lft]14(±ME KK1 OMtti Uteriv**: (ft 2 01^)l/->4 s 6) o 

\>X±.1t>b J NK 3«»twB8#i-S, MAPKKK (MEKK 1) , MA P K (S 
EKK MKK 7) > MA P K (JNK3) COJSAP1 Wtt^ttliSlvM-* 

J SAP 1 a (Ci5V^T, MEKK 1 IZtt-f %>&&ffimi 3 4 3-1 0 5 375 
/»5I*«*, SEK 1, MKK 7 K*fr*ilS£-15«H± 1 0 5 4 - 1 3 0 5^ 

mm, j nk 3 u*4-r**&-&«tt»± 1 1.5-27 4»*««-e*o^ 0 

J SAP 1 lin^f y>v'7^--f3|*tLt^l. t#x.<btv/io n •< ~s>i?v 
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/<-»j6*3BjfiL-cv»an>f*> j sap i 4><t)t ^ ;m.mm-%r*&. 

JSAPla : 3 9 2, 399, 406, 413, 420, 427 
JSAPlb:401, 408, 415, 422, 429, 436 
JSAP1CI4 24, 431, 438, 445, 452, 459 
JSAPld ! 4 2 3, 430, 437, 444, 451, 458 

5 ) ]/#-?-&*m^tzJ SAPl^J NK3^g&Hi3lt-5>X^r^7^;u Y9 

£rS J SAP 1 <Z>«*d5ERK J: * J NK 3ft»OiS1±ftJ-KIL-C»«f Lfeo 
J SAP1 a*3J:0 ? JNK3£«>i:*> ttiLTv^, Uf-y >f >B*fc .fcoT 
5Mfc3*fcP 1 9ffll»K, 5XGAL 4-LUCl/^-?-M^^^- 
(StratagenettSS) , GAL4-c-Ju nM^^ * - ( c - J u n xS^it K 
^ >f >£-&tr 1 - 2 2 35S*, Stratagenett^D iSit/R L =r > h n-;U^i? ? 
- (PromegattSi) *IAt^ 
^P 1 9MU, £JIS- J SAP 1 a— FLS&JJ^**-, S- J SAP 1 

a — a 5 d- 3 4 3mm mm^? * fcttenrwKiflHtfbs tux 

v^S-Cdc42 (G12V) ^^J'-tlAt/:. 

ig#2 4Hlti:*y7x7- tfr£'l££ifllJ5£U GAL4 — c — J u n<E¥i& 
14, IP^, J NK 3iS14«r^«)/wo ^->7i9— <f?S14wffl**fl[Ji. RL;w>7 

^**^2 1 it^to 

C d c 4 2 (G 1 2 V) liJNK3 ®144r±#$-^, S/iJ SAP 1 a O^PJ 
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|&?ltiCdc4 2 (G12V) t IWtffJgH J N K 3 m&t:±9t-Z-ittZo 

C d c 4 2 (G 1 2 V) tMj SAP 1 a *HB#U$SSS-£fc«IJ|&TfcJ:. -g- 

n^tL^$co^i-g-t+@*Pfi*J^ J NK 3fS14*Ji#$*feo 

£*UC*tU JNK3^f^4^tfJSAPla-i5 (1 -3 4 37^ 
tCdc42 (G12V) *HB#K5&3£3-*fc»#li, JNK3i£14(± 

±Efc|BM*«)#i£T\ MJSAP loa«l»at-J:*ERKilitt^w»»* 

\s*J 4 VBHCfc oTSMfcS-tffcP 1 9*fflJ&K, 5XGAL4 — LUC l^sK- 
GAL4-E1 kl (Elkl ffiteffcK.* >f >£^-tr3 0 7 
-4 2 7 5$*) M^i'^-iJi^RLn^ h n - ju^? 9 - L£z 0 

MP 1 9 SUMS S- J SAP 1 a — FL (t£SJ SAP 1 a) §t&'<?9 — 
J3J:lF/4fc{4©*fl9Kf&tefl:3;K.-CV»* AR a f 1 CMol. Cell. Biol., 9. 639 
(1989)} OF 1 a g**V^7^ K (F 1 a g — A R a f 1) * * - £ A 

SSP 1 9*fflfl&£i^U $XLfc^^ 'J Kfc — jfltt^SS 

J&*2 4 B#P^^tc;i- v "7 j. ^ — $r iiJ*E L- n G A L 4 - Elk HE^f&te, 
Site, ERKtSte*3fcaC>fco ;Vv-7i7--lffS'&0+a^'(ii{±, RL/l">7x-9- 

J SAP 1 a^MfiJUmti, ERKfStt4rffi*i-aifc* f Wfe3&»t*ofco 
JSAPlliJ NK3ftfti:fffit4MAKPKKK, MA P KK& «t W J N 
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U'pRHlOOl *flM»Lfco 

ISpRH 1 0 0 1-CE. coli<^^>^-r> h«£ b v A^ffl^coH 
SrTVkTv'J ^t**BLfeLBJ&*^U- b (b >) "T V > 0. 
5%, NaCl 1 %) -C— Lfco 

^ani-i OffbttfeE^ colj.£ 2 m 1 W7>b'y'J >SrttL*:TB 
JStt(h>jyh^ 1 2 g, B£S:^** 2 4 g, ^'J-tn-^ 4m 1 U 9 0 Om 

1 t-f^-r«iu 6 ot;u»fr*P«. aiifcioomiu 

>m*'^AM(0. 17MKH 2 P0 4 , 0. 7 2MK 2 HP0 4 ) *«6UnLfc 
JgHUO U ttL. colli •) p RH 1 0 0 1 fcWtHLfco 

fgpRHl 00 1 ^ Eco R I o RVC-gllU UtiifcDNABffrfl 

ffla6E9U*ftsei-4-t^i J SAP 1 a£3- K^*&2SB^R 

Ec o R I fc Ec o RVCffliUpRHl 0 0 1 «DN ABfm-£T#"n-X 
r^«««MttJl-i l)5M*U §?»r>t£Qiaex II DNA Extraction Kit(Qiagentt») 

WmmX E c o R I t Sma l TTO LfcpGEX-3X (Pharmacia^) 

»ibft^fi«ttWpGEX-3X«DNA»f«-i:pRHl 0 0 lWDNAIffr*, DNA 
ligationKit(^ttK)*fflv^ 1 6 *C-C1 igati<mRiS*ff * 7 - t K * 0 , 
U pBluescript II KS'l- J SAP 1 a D N ABf*** A Vtz~f 9 X 5 KpR 

H 1 0 0 3 *9tf»Lfco 

^pRHlOO 3tE. coli<Q3>^^> h«|JfiS: b9>X*-A^KL.coli 
fc.y > e -> >; V * &fiD L L B Jg ■/ V - b ±-C-5ft«* t tz 0 

Siift3ni-J:!)j»(>*i/4 colifr 2m 1 OT^v'J > iSttl L T B 
WfT»J&§l L> m coHi 0 p R H 1 0 0 3 SrWlii Lfco 

pRH1 003(±GST-JSAP 1 9 ft * => - b'T * D N A»fit 
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9 pi 1 cOFuGene 6 transfection reagent (F.Hoffmann-La RochettSO ^3 0 0 
p. 1 coOPTI-MEM(Gibco BRL, Life TechnologiesttM) UlJDx., ftfeftfciffifcK* 
%Mmi<V (2) X'MWiLfzAUE KK 1 K1--2) c DNA^fAL/^l 

^??-0. 1~0. 5 n g£ «tf>*/£*:(± J NK3£n- K"f£ cDNA£S 

5-4. 9^g*i&SnU 1 5^1fifttIL/>:„ 

t# h titzi^m. * , ±ie*&# c o s - 7 mm, iz 3 as-roan *. n> o < •? t * 

RAMS* 3 7 "CC 3 0 ~- 4 0 B#P£*g* Ifco 
mBl&ZX? U4 /<-X-mWL, 1 Om 1 WPBS "Cj5fcj#- L £: 0 
»&*LfcCOS-7iWlftKlm 1 ©lffl)ii§iM(5 OmM HE PES/N 
aOH(pH7. 6), 15 OmM NaC 1 . 0. 3% (V/V) Nonidet P-40> 
2 OmM MgC 1 2 * 1 mM ethyleneglycol bis(/?-aminoether)-N, N, N* , 
N'-tetraacetic acid (E GTA), 2 OmM /?-glycerophophate. 1 0 mM 
N a 3 V0 4 , 1 OmM N a F> 4 0// g/m 1 phenylmethylsulfonyl fluoride 
(PMSF), 1/ig/ml pepstatin A, 1/jg/ml leupeptin, 1 /u g/m 
1 chymostatin, 2 mM dithiothreitol (D T T)] Srftn*.. fflfl&SrflHai/.:,, 

»&ft/dfflj&&«**, 20,000 x g> 4t©*ft'ea't*lL, ±7»£JRf# 

Lfco AMEKK 1 *n- Kl"* c DN A t *X LfcM'«i' 
■Jfitt«iK0>±i** AMEKK l»*»ifcfc LT, J NK3 fca- K1"& c DNA 
£ 5g A I * * A**WfflMa«fe«ffi-tf> Ji?t * J N K 3 -&iH&i& t it, 
AMEKK K JNK3*3- K"f & c D N A «ri*A L£ 2 aS^SS^* * ~ 
^AS^^W^^±V**fSttfb J N K 3 LTfflv^o 
JBLTK* fettltJ NK3i:J:4J SAP 1 »'J >IMfc*lflS-r*E*#J0)** 

flftfrffcj NK3C<t4 J SAP 10'J'>BMtJi % ®14fl:jNK3, [y — M P] 
—ATP (74 TBq/mmol, New England NuclearttSS) „ J3iC/GST- J SAP 1 

zm^tzi%n%mtmx-Kfc&, gst-j sap i^<n a ?<DW9&*-m*im 
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ij&S-TFiU Lineweaver-Burk plot«fc *K ATP, GST-J SAP lOKmlli 
-g-tlW, 6. 3//M, 0. 4 8 fiMX'lb&Z.ttffrfr-otZo 
Hi&#0 3 J SAP3«JNK3^|S^ 

mmmi (2) fTOL/:S-JSAP3 i&m M^^^-fci^F 1 a 
g - J N K 3 mmr* **-£COS-7 flUfiKTransIT-LTl (Mirusttlg) V>T 

flnu S- J SAP 3 iSitt'S — J SAP 3 te^i-*#»J^7 p -f-K*itP*$* 

^ibtt^IUJlXli^^SDS-PAGE-ejg^L, ^ > "7U ^Immobi lon-P 

(Mi 1 1 iporettM) Ch5^^7T-Lfc. 

J:y ? 7'a-7't LTanti-FlagM5monoclonalj5vfr (Kodak*±S!0 
£fflv^.xx? ^nf * mtn.fct&&-rz#V'<-73- K (F 1 a 

g-JNK3) £E C Ll&ffiv'^-r A (AmershamttSg) "CSTS-ft L fc» 

JSAP3liJNK3^t^it«l?n/: (« 2 4 HO U- > 2 ) o 
JttTO^ftT, J S A P 3 C9g?B^A TF2 t Oig^-fc it>*ATF2 

*ifc«l (2) KE*W>#8-Ki£i:T, J SAP 3 ^-/f- K) , T 

rx-S, Trx-S-ATF2 (75yMl- 10 7) £ <fc U*T r x • S 
— AT F 2 (T 1 1 6) KfcE^coliTS&aS-^ 

(2) TNWfLfcS- J S AP 3 (-£«) L'X\ 
S-J S A P 3 <7) 35 S fifclfflB? ^;uffc£ , TNT T7 Quick Coupled 
Transcription/Translation System (PromegattSt) i:i *) in vitro ^lRtCt «9p 
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f#<b*tfc J SAPS^SMig^^^^, T r x • S. T r x • S-AT 
F 2 107) , Trx-S-ATF2 (75yi»Sl- 1 

BU&lfc, MA73WU »<b*Lfcifc»»*SDS-P AGETgRJU 
Js -7 7 < — (autoradiography) U «t >3 J8#r Lfco 

J SAP 3 liATF 2 <0 1 0 8 - 1 1 6 T 5 / BKftStf>£J*i;:*§£"*" & - 
fc>fr-otz» 

J SAP 30ATF26^f«l 0 8 - 1 1 6 5**«>T^ 10 8-1120) 
Eyfltt*i--CfctR#3*vrv»*C t B P^I^JmotifP LD L S i^K— IfcL 
fc [J. Biol. Chem. . 273, 8549 (1998) D o 

mmm 4 j s a p 4 

1) J SAP4WJNK3 ^Olo-a 

$J^1 (2) -CflM§LfcS-J SAP 4 ^^J'-^iO'F 1 a 

g- J NK3»a^^-*COS- 7jffliaUTransIT-LTl(Mirustt*)*fflv»T 
h?^7x^>a>L^ RCOS-7lllllS*i&*U $AU:^^- 

$$3 4111, Rfflll&*tt«ifcB*-e**U S7Dfr/7#n-X^ 
flnU S-J SAP4*Ji^S-J SAP4ke^"tft# , J^^K*«tl | *** 

»fc*i.fciaJRH0**SDS-P AGEtllL> > >7U >Immobilon-P 

(Milliporettfi) Ub5^^77-Lfc. 

z/ 71s > )$ £. 0 f 7"D-7"i LTanti-FlagM5 monoclonallJvffc (KodakttSSO 
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g-JNK3) £E C L *&trj v ><. -f A (Amershamttiii) X'Dj^itLfz 0 

J SAP 4(i J NK3&&-fZ>Z.ttmm2iXfz (H 2 4 HO > 4 ) „ J 
S A P 4 W J N K 3 ^itSr^TW^fttM L^:o 

HSfeMl (2) T-JimL£GST&&^U:GST-JNK3^*>'^^3§ 
31^? ? — £E. col i tpX'ifeJ&Z-tt, W.9 ^Glutathione-agarose (Sigma 

HJfetfUl (2) -CflMfL^^ft, £>£v>t±g|tfhR<7> J S AP 4COS- J S AP 
4S§5^**-£<£fflLT, i^OS-J SAP 4 0 3S SMi7^^?:, TNT 
T7 Quick Coupled Transcription/Translation System (PromegattSO UJ: *)in 
vitroiHiRUJ: r>p§£U SDS — PAGE "CMIUS L, t-F7-/*^77^- 
(autoradiography) C <fc •? f&#r Lfco 
^*?r^2 6lC^L/Co 

JKSfia A t^tr^*- &hixtzm*<n>] S A P 4 W K S KcMhE^ ^/Mfc, 
«fc ^Glutathione-agarose^®^ $^;GS T v»li G S T - J N K 3 

ifcem, ««iSAt?3SI«fe»U, Glutathione-agarose^MLrv^ * 
?R*SDS-PAGE-C«IBU h7^^77^-i:± iJflWLfco 
2 7H^lfc. 

JSAP46O1063-1331T5 >>IfcA£ffitt£ J NK 3 *«tt£~*-* - t 

2) JSAP4WJNK1, JNK2^«g^ 

3l*fc#!l 1(2) tTOL/cM yc? VZtttoLtz Myc-JSAP4 (106 
3-1331 75 ;mmm*\ J NK 3 

Hi s -S 9 rfcftJDLfcH is-S-JNKK Hi S-S-JNK2, Hi 
s-S-JNK3i/:l±H i s - S - E R K 2 &SL«9 * - *> COS-7« 
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ICFuGene 6 transfection reagent (F.Hoffmann-La RochettID tm^X? W> 

ig*3 4l$m&» ««iaa*««TaLBtt'-C»»L, S-prote in agarose (Novagen 

# ib fifcifcMfl"* SDS-PAGE X-mWl U ^^/1^> Immobi lon-P 
(MilliporettSD Ch?^7r-U. 

^> XXf-fu — -Xh LTanti-Myc monoclonalJJvffc 9E10 

(BoehringerMannheimttS^fflV^iX^rn-r ^ >^*ffv», SEtfMfri:*^ 
tSMyc-J SAP4«rECLtitiv^tA (AmershamttM) T-^ibt^o 

S^fi, ffllfii&lSfft* anti-Myc monoclonaljfrffc 9E10 (Boehringer Mannheim tt 
ii) KJ;4*.i.** V7*n7--f V^K-fc *K Ztz Hi s-S-JNKl, Hi s 
-S-JNK2, His-S-JNK3isJ:O f Hi s - S -ERK2 <n&Wi 
anti-His polyclonal*^ (Santa Cruztfc*) X 2> * vfu^r h > 7\Z X 

JSAP4(±JNK1, JNK2, J»K3tlS#tW E R K 2 t t±gr# 

3 ) ; _4 f>n ^.j^4f-y 3 >|:J:5JSAP4 mRNA<7>3§5ifi?#r 
Proc. Natl. Acad. Sci.USA, 92. 4972 (1995)Kffitt3*tTV>*#ifcKmi:T 

y — -if >/W frj<\£— •> 3 > SrHS&Lfco 
B0*>. "p-C&lt^A'Lfc, JSAP4, /3-act in cDNA^n-y 
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J SAP4CliWD4 0 - repeat tm^^W^^^ £ *6W^>^ 

^Ofllfll^a-CMiaffiSr^rU-Cv^itA'^S^tL^: CFEBS Lett. , 307. 
131 (1994)] o 

4) HJ?-*-3&*fflv»fc J SAP4WJ NK*iS&K:j3H-&^tg8&tff 
^rftj SAP 4 £d®f!lf&SI£-£J NKft»^«**rJaTW*it-C»«fLfco 
C O S - 7 ffi&f^ 5XGAL4-LUCU^-? -fSSi^* * - (Stratagene 
tt») , GAL4-c-Jun«S^y- ( c - J u nffittfb -f >«r*tr 
1 -2 2 3 gfc& StratagenettS) ib^^RLny hn-^^i'- (Promega 
ttti) 4rFuGENE6 transfection reagent (F.Hoffmann-La Rochett^) £fflV">Tig 
At /Co 

ttCOS-7«H&K, *ifc«ll<*> (2) -efEttLfcMy c- J SAP 4— FL 
H^^^-^ H i g-s-MEKKlS&S^^-S.ttfF 1 a g-TAKl 
^3S^? ? — OV»i*tt*»— oJkl._t£rFuGENE6 transfection reagent Srfflv^TSA 
Lfco 

|£C O S - 7 U #X L tz&s<? 9 - &*<D# V K * -«tt 

Jg®3 4ffltC^v7x y— te*iS1££«£U GAL4-C-J u n^¥tS 
v - -t* wflHtffiT?»iE L T*fe fco 

J SAP 4*-Ofe0>*f»fCI±, J N Kfi&t£0±#litoi , #*^& - 2 MAP 
KKK-C**MEKKK T A K 1 14 J N KfiHtSr-e-ttW 3 fflf, 3. 2*fc± 



- 82 - 



WO 00/31132 



PCT/JP99/06487 



#3-£fco t^L, MEKK 1 fcitfTAK IK** J NKffittffctt, J SAP 

COS-7W:, 5XGAL4-LUCU*-^-M^^- GAL4 
-E 1 k 1 (Elk lffittftK^>m3 0 7 -4 2 7«*) flfl^? * - 
iiil^RLnv Fn-M?^ - £FuGENE6 transfection reagent £ffiv**C^ A 

SCOS-71BI:, %mmi<T> (2) -Cf^HU^My c- J SAP 4 F L 
ft^^^-,UJ:W r /4^:ttia#«I^fStt<l:**«'"f^*ARa f 1 Qfol. Cell. 
Biol., 9, 639 (1989)] <OF 1 a g^M^T^ K (F 1 a g - A R a f 1 ) 
^ t/ 9 — £FuGENE6 transfection reagent £ v Ltz 0 

J&*3 4B#IWftK/U->7:c9-*i&tefcM£UGAL4-E 1 k 1 ^T&14. 
^£#5 3 liCito 

J S A P 4 -waSllfiaJ*, E R K«»tf>-flHfcfc*fr LX&m L &.*»o.fco .4 .fciS 
14MAR a f - 1 fcJ:*ERKSH*ffcfc*frL-Cfei»La:*ofco 

3bifc0iJ4<Ol) , 2) JSAP4I±JNK1, JNK2, JNK 

3 Kg£-U *o**i& J NKe»wi£teft*>»**#*WK J: OaSM"* v» 

HiftWI 5 JSAP5WJNK3 

Uttflii (2) -ck»us-jsap5 xmijnr-tsxtrF 1 

a g - J N K 3 3§S1^ ?*-&COS-7 HBIfiUTransIT-LTl (MirusttR) ^ 
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SDL, S-J SAP5i5^S-J SAPBfcft^ti'P'M^fKtttft?* 

W&ftfcEJJRH** SD S-P AGE"eR0HU ^ >Immobilon-P 
(Milliporettl*) i:h?^7r-Uo 

|g^>7'U'^i3J; -7*tL "Cant i-Flag M5 monoclonalift'ft (Kodaktt^i) 
*ffiv»*.x.** >7nf -f >^*ffv^ tt«;fltt«S-fr-r*# , J^^K (F 1 a 
g-JNK3) *ECLttffi'>^tA (AmershamttlSD "Wmt Lfc„ 

J SAP 5t±J NK3iB-6-r*Ct3W«B«^ (^2 4EI^U-^6) 0 
jB3E_hg>jflffl*T<ett 

ffl^srtiui), T*y/W?-*§% ^-+^v/#, z^f-vi^*!. 

Eyas-* 1 7 - Aummcoum :^dna 

fieyiJ** 1 8 - : -^BStD N A 
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& r 5 y ^B£?iJ^ ib & & 'J ^"/^ Ko 

2 BwaiMf- i4~i6 ^ v>-r tifr i -3 ke*i«> t 5 ; msm* bm\i*- 

./ BfcBfiFU'rt* ^ & ^ > ^°c-Jun N-terminal kinase 3 (JNK3) b$k&-t2>Z. 

3. mim\ 4fcli2K«wK , ^-? p ^K* 3 - K-f*DNA 0 

4 . S£?nj#-f- 2-8 ©v»f*i* 1 o HfB*o«UfeBBya*» ^itfn^ME 

5 6-8 *>v»-r*L*» 1 o KS*t*>«*Ey!ia» <b£&DNAi:X 
h ij r**#T-<VW r'J NXU 7&-oc-Jun N-terminal kinase 3 

(JNK3) t&irTZZ t^^^'i^fK^-mDNAo 

6 3 _ 5 o v ^*l*» i «fc«B*w> dna^?- icffi^&A,-? 

7. fi**.fcDNA*«, Kp CDNA3-S- J SAP 1 b, p 
CDNA3-S-J SAP 1 c, P c DN A 3 - S - J S A P 4 , pGADIO 
-J SAPSfc^pcDNAS-H-i s - S - J S A P 5 *fe»**i.**Ufc*. 
fDNAt^S, »##6E«0»**.#DNAo 

8 . 1**31 6 * tz \t 7 N A * %H1T & B«te«»o 

9. B«sem#^ «m»»ub. *tfaiMBii&*fc»* 

*l* ®fME8W*-e* * , W*# 8 »*o®K««#o 

1 0. Escherichia JBU«i-&«^ ! »-gfe&^ »*#9Ett0>» 

11. Escherichia «U«i-&«^»^ Escherichia col i JSAPlb/pcDNA3 
(FERM BP-6 5 6 7) , EjchexLchiacoU JSAPlc/pcDNA3 (FERM B 
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P-6 5 6 8) , Rsrherichiacoli JSAP4/pcDNA3 (FERM BP-6 5 6 9) , 
EschencMacoUJSAP5/pGAD10(FERM B P - 6 5 7 0 ) * X V Escherichia 
coH JSAP5/pcDNA3 (FERM BP-6 9 2 8) • 

1 2 . tt*B8 ~ 1 lO^-rtt^ 1 £KlE*O^JME»fr*#tt£i&*U 
iHWtMMl *fctt2E««#'H^Kt4««H, ****** 

-f ft* 1 #KSa« W D N A & ^S5£?'J * W*«E Lfc5~60tt*fc|B|CK 

f- K*»*>atf*»-**y **** K ° 

******** 7 * nftx- H(f#»=ft«**tfc«*»* 'J =** * 
*..;=f3i^U**KH»«>y^»5'**^>»'*** ,N3, - p5 ' ** 7 * 7 *^ 

* ftfcfHH** 'J ^ 9 V * f - h\ * 'J ^ * ^ * 1**+ «> * 9 ^ ^ C ~ 5 * 
T y_,V*7 ****** ^ ' K ^ *' J ^ * K 

h v>^C- 5 yn t?~;uv h 3 **:****'' ' 

(phenoxazine-modif ied cytosine)-?fM&S *ifc**tt* " =** * l<** K, D 
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f-KT?**. 1***1 3fB«0*'J =0** l/*-?-Ko 
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2 o . 1 7 £tt Wj/vffc * H-*rl- & . *««J»ftfe#Jo 

2 1 . ~ 1 6<ov^rtt*» i oKtEmoT 5 -/»E?y 

g^ L < li-ft-flnStLfcT 5 y«E*!ia»fc* ^oc-JunN-terminal kinase 3 
(JNK3) k^tiCkWCSi*'^^^ JNK3**ira«fett*|.fc 
d fc *4*af*-*, Kk J N K 3 t^^lft^ 

2 2 . ebi**9 ~ 1 6 *>v»i**t* i oufBft^r ^ smBmfrbm&n 

*E3I ^ Cb * * *° V K * t*E*J## 9~16 *> v*1* *L* 1 o u 

lamor ^ y atEyiJ*****-*?' 5 v mmi^^x 1 a_t«>T 

g&3g L < (±#JP HfcT?; »E?IJ*» S> * ") * **^c-Jun N-terminal kinase 3 
(JNK3) fctt^i-&ii:©-CS*#U^^f-K. «**ifcJNK3iiJ: 

# 'J ^ K o ' J > BMfc * IMP* * iSI* * * I" & ffc*» w?'J--^m 
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pcDNAS-S-JSAPIa-AsY, j f APIa 
(6.4 kb) ' * ? 



BamH\ 
BGH pA 



Neomycin SV40 ori 
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H/ndlll 7 Mid 
Atofl 
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2nori PADH1 



Ampicillin 



ColE1 ori 




GAL4 AD 
£coRl 



JSAP5 



LEU2 



fg 9 



£coR\ 

T ADH1 
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PCMV (from pET-32b) 

H/ndlll / Msc\ 
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JSAPIa 
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JNK3 — 

1 2 3 4 5 8 



1 3 



GST- TWS-JSAPIa 
e-Jun r 1 

■'■':;m^tmm^^^ ] Trx -s-jsapih 

1 2 346678 
AMEKK -+- + + + + + 
Flag-JNK3 + + + + + + + + 

234 244 255 

WT; ---AAAIPSTTGTKSNIPTSSVP3AAVIPLNE-.- 



T-0: A 
T-1: 

T-2: A 

T-3: A 



A A 
A A 
A 
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AMEKK 

Rag-SEK1 

S-JSAP1a 



FL 



+ 

+ + 
FL FL 



+ + + + + 
+ + + + + 
- FL A1 A2 A3 



Flag-SEK1 



Blot: cc-Fiag 




4 5 6 7 8 



Blot: a- Flag 
(cell tysates) 

Blot: a-Phospho-SEK1 
(celt lysates) 



m 1 6 



Flag-MKK7 
S-JSAPIa 



Flag-MKK7 — 



+ + + + 
FL A1 A2 A3 




1 2 3 4 5 



Blot: a-Rag 



Blot: a-Ftag 
(oatl lysates) 



Flag- 

S-JSAP1a 

Flag-MEK1 — 
Flag-MKKSJ — 



m 17 



MKK7 MEK1 MKK6 




Pull down: S-proteln agarose 
Blot: a- Flag 



Blot: a- Flag 
(cell lysates) 



m 1 8 
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{cell iysates) 
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5 



s 

5? 



5XGAL4-LUC 
GAL4-c-Jun 
S-Cdc42 (G12V) 
S-JSAP1a-FL 
S-JSAP1a-A5 




n 21 



^ 1 
s 

« 

5XGAL4-LUC 
GAL4-Elk1 
Flag-ARaf1 
S-JSAP1a-FL 
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A 1 
(kDa) 46 - 



phosphorylated 



B 



(kDa) 46 - 




phosphorylated 
unphosphorylated 



m 23 



Flag- JNK3 + + + + + + 

S-JSAP3 — + — — — — 

S-JSAP4 — — — + — — 

S-JSAP5 — — — — — + 



Flag-JNK3— 



F I ag-JNK3— » 




1 2 3 4 5 6 

m 24 m 

1 2/1 6 



Blot; a-FlaQ 



Blot: a-Flag 
(cell lysates) 
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kDa 

175 — 

83 — 
62 — 

47.S — 
32-5 — 

25 — 



Input: 
35S-JSAP4 
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/ / / / & & 



*° a Pull down: 

175 — 

with GST 

83 — <y-y 1,3,5,7,9,11) 

62 — 

47 5 - IB with GST-JNK3 

Z2 .S— (V-V 2,4,6,8,10,12) 

25 — 

1 2 3 456 78 9 10 11 12 

m 27 m 



Myc-JSAP4 
HisS-JNK1 
HISS-JNK2 
His-S-JNK3 
HISS-ERK2 



Pull down: S-PA 

Myc-JSAP4 — ► ■ B lot:a-Wlyc 




Blot: a-Myc 
(cell lysates) 

Blot: a-HIs 
(cell lysates) 
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TAK1 + 
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SEQUENCE LISTING 
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<120> NOVEL POLYPEPTIDE 

<130> 11169 

<140> 
<141> 

<150> H10-332484 
<151> 1998-11-24 

<150> HI 1-248442 
<151> 1999-09-02 

<160> 18 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 4173 
<212> DNA 
<213> Mouse 

<220> 
<221> CDS 

<222> (107).. (4021) 
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<400> 1. 

ggcctgggcg gcggcacatc ctaaggtagc ggctgcctga ggtgacagct gcccgtggat 60 

tcgggccccg gaacgagccg cgctggcggc ggcggcggta gccgcg atg atg gag 115 

Met Met Glu 



163 



ate cag atg gac gag gga gga ggt gtg gtg gtg tac caa gac gac tac 
lie Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin Asp Asp Tyr 
5 10 15 



tgc teg ggc teg gtc atg teg gag cgt gtg teg ggc ctg gcg ggc tec 211 
Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu Ala Gly Ser 
20 25 30 35 



259 



307 



ate tac cgc gag ttc gag cgc etc att cac tgc tat gac gag gag gtg 
He Tyr Arg Glu Phe Glu Arg Leu He His Cys Tyr Asp Glu Glu Val 
40 45 50 

gtc aag gag etc atg ccg ctg gtg gtg aac gtg ctg gag aac ctt gac 
Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu Asn Leu Asp 
55 60 65 



teg gtg ctg age gag aac cag gag cac gag gtg gag ctg gag etc eta 355 
Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu Glu Leu Leu 
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70 



75 80 



cgc gag gac aac gag cag ctg etc acg caa tac gag cgc gag aag gcg 403 
Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg Glu Lys Ala 
85 90 95 

ctg cgc aaa cag gec gag gag aaa ttc ate gaa ttt gaa gat gec ttg 451 
Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu Asp Ala Leu 
100 105 HO H5 



gaa caa gag aag aaa gaa etc cag ate cag gta gaa cat tat gag ttt 499 
Glu Cln Glu Lys Lys Glu Leu Gin He Gin Val Glu His Tyr Glu Phe 
120 125 130 



cag aca cgc cag ctg gag eta aag gec aaa aac tat gca gat cag att 547 
Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala Asp Gin He 
135 140 1« 



tec cga ctg gag gaa cga gaa teg gag atg aag aag gaa tac aat gec 
Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu Tyr Asn Ala 
150 155 160 

ctg cac cag egg cac aca gag atg ate cag ace tat gtg gaa cac att 
Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val Glu His He 
165 170 175 



595 



643 
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gaa gtg ggg aac ctg ctg ctg gag aac tea cag ctt eta gag aca aaa 1315 
Glu Val Gly Asn Leu Leu Leu GIu Asn Ser Gin Leu Leu Glu Thr Lys 
390 395 400 



1363 



aat get tta aat gta gtg aag aat gac etc att get aag gtt gac caa 
Asn Ala Leu Asn Val Val Lys Asn Asp Leu He Ala Lys Val Asp Gin 
405 410 415 



ctg tea gga gaa cag gag gtc ctg aag ggt gag ctg gaa gca gee aag 1411 
Leu Ser Gly Glu Gin Glu Val Leu Lys Gly Glu Leu Glu Ala Ala Lys 
420 425 430 435 



1459 



1507 



caa gcg aaa gtc aag ctg gag aac cga ate aaa gag ctt gaa gaa gaa 
Gin Ala Lys Val Lys Leu Glu Asn Arg He Lys Glu Leu Glu Glu Glu 
440 445 450 

ctg aag aga gtc aag tea gag gca gta act gee cgc cgt gag ccc aga 
Leu Lys Arg Val Lys Ser Glu Ala Val Thr Ala Arg Arg Glu Pro Arg 
455 460 465 

gaa gag gtg gag gat gta age age tat etc tgt aca gaa ttg gac aaa 
Glu Glu Val Glu Asp Val Ser Ser Tyr Leu Cys Thr Glu Leu Asp Lys 
470 475 480 



ate ccc atg gee cag cgc cga cgc ttc aca egg gtg gag atg gee cga 1603 
He Pro Met Ala Gin Arg Arg Arg Phe Thr Arg Val Glu Met Ala Arg 



1555 
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485 490 495 

gtg etc atg gaa cgc aac cag tac aag gaa cgc etc atg gag ctg cag 
Val Leu Met Glu Arg Asn Gin Tyr Lys Glu Arg Leu Met Glu Leu Gin 
500 505 510 515 

gag get gtg agg tgg act gaa atg ate aga gca tea agg gaa cac cca 
Glu Ala Val Arg Trp Thr Glu Met He Arg Ala Ser Arg Glu His Pro 
520 525 530 



1699 



tct gtc cag gag aag aag aag tec ace ate tgg cag ttc ttt agt cgc 1747 
Ser Val Gin Glu Lys Lys Lys Ser Thr He Trp Gin Phe Phe Ser Arg 
535 540 545 



etc ttc age tec tea tct age ccc cct ccg gee aaa cga tec tac cca 
Leu Phe Ser Ser Ser Ser Ser Pro Pro Pro Ala Lys Arg Ser Tyr Pro 
550 555 560 

tct gtg aac att cac tac aag tea ccc act gca get ggc ttt age cag 
Ser Val Asn He His Tyr Lys Ser Pro Thr Ala Ala Gly Phe Ser Gin 
565 570 575 

cgt cgc age cat get ttg tgc cag ate tea gee ggc age agg ccc ctg 
Arg Arg Ser His Ala Leu Cys Gin lie Ser Ala Gly Ser Arg Pro Leu 
580 585 590 595 



1795 



1843 



1891 
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695 700 705 



acc tgt gac egg gaa gga gaa ggc gaa ccc aag age aca cac cca tea 
Thr Cys Asp Arg Glu Gly Glu Gly Glu Pro Lys Ser Thr His Pro Ser 
710 715 720 

cct gag aag aag aag gca aag gaa acc cct gag gca gat get acc tec 
Pro Glu Lys Lys Lys Ala Lys Glu Thr Pro Glu Ala Asp Ala Thr Ser 
725 730 735 

agt egg gta tgg ate etc acc age acc ctg aca acc age aag gtg gtg 
Ser Arg Val Trp He Leu Thr Ser Thr Leu Thr Thr Ser Lys Val Val 
740 745 750 755 

ate att gat gee aac cag cca ggc aca att gtg gat cag ttc aca gtc 
He He Asp Ala Asn Gin Pro Gly Thr He Val Asp Gin Phe Thr Val 
760 765 770 

tgc aat gec cac gtc ctg tgt ate tec age att cct gcg gee agt gac 
Cys Asn Ala His Val Leu Cys He Ser Ser He Pro Ala Ala Ser Asp 
775 780 785 

agt gac tat ccc cct ggg gag atg ttc eta gac agt gat gtg aac cct 
Ser Asp Tyr Pro Pro Gly Glu Met Phe Leu Asp Ser Asp Val Asn Pro 
790 795 800 



2275 



2323 



2371 



2419 



2467 



2515 
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2563 



2611 



2659 



2707 



gaa gat tea ggt get gat ggt gtg ctg get ggc ate ace ctg gtg ggg 
Glu Asp Ser Gly Ala Asp Gly Val Leu Ala Gly lie Thr Leu Val Gly 
805 810 815 

tgt get acc cgc tgc aat gtt cca cgt age aac tgt tec tea cga gga 
Cys Ala Thr Arg Cys Asn Val Pro Arg Ser Asn Cys Ser Ser Arg Gly 
820 825 830 835 

gac acc cca gta ctg gac aag ggg cag ggg gat gtg gcg acc act gee 
Asp Thr Pro Val Leu Asp Lys Gly Gin Gly Asp Val Ala Thr Thr Ala 
840 845 850 

aat ggg aag gtc aac ccg tec caa tec aca gaa gaa gee aca gaa gec 
Asn Gly Lys Val Asn Pro Ser Gin Ser Thr Glu Glu Ala Thr Glu Ala 
855 860 865 

aca gag gtg cca gac cct ggt ccc age gag tea gaa gca acg aca gtc 
Thr Glu Val Pro Asp Pro Gly Pro Ser Glu Ser Glu Ala Thr Thr Val 
870 875 880 

egg ccc ggg cct etc aca gag cat gtc ttt act gac cca gca ccc acc 
Arg Pro Gly Pro Leu Thr Glu His Val Phe Thr Asp Pro Ala Pro Thr 
885 890 895 



cca tec tec age acc cag cct gec agt gag aat ggg tea gaa tec aat 2851 
Pro Ser Ser Ser Thr Gin Pro Ala Ser Glu Asn Gly Ser Glu Ser Asn 



2755 



2803 
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900 



905 



910 



915 



ggc acc att gta cag cct cag gtg gag ccc agt ggg gaa etc tea aca 2899 
Gly Thr He Val Gin Pro Gin Val Glu Pro Ser Gly Glu Leu Ser Thr 
920 925 930 

aca acc agt age get gca ccc act atg tgg eta gga gee cag aat ggc 2947 
Thr Thr Ser Ser Ala Ala Pro Thr Met Trp Leu Gly Ala Gin Asn Gly 
935 940 945 



tgg etc tat gtg cat tea gcg gta gee aac tgg aag aag tgt ctg cac 
Trp Leu Tyr Val His Ser Ala Val Ala Asn Trp Lys Lys Cys Leu His 
950 955 960 



2995 



tec ate aag eta aaa gac tct gtg ctg age ctg gtg catgtc aaa ggc 
Ser He Lys Leu Lys Asp Ser Val Leu Ser Leu Val His Val Lys Gly 
965 970 975 



3043 



cga gtg ctg gta get ctt gca gat ggg acc ctg get ate ttc cat egt 
Arg Val Leu Val Ala Leu Ala Asp Gly Thr Leu Ala He Phe His Arg 
980 985 990 995 



3091 



gga gag gat ggc cag tgg gac ctg age aac tac cac eta atg gac ctg 3139 
Gly Glu Asp Gly Gin Trp Asp Leu Ser Asn Tyr His Leu Met Asp Leu 
1000 1005 1010 
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ggc cac cca cac cac tec ate cgc tgc atg get gtt gtg aat gac cga 3187 
Gly His Pro His His Ser He Arg Cys Met Ala Val Val Asn Asp Arg 
1015 1020 1025 

gtt tgg tgt ggc tac aag aac aag gtg cat gtt ate cag ccc aag aca 3235 
Val Trp Cys Gly Tyr Lys Asn Lys Val His Val He Gin Pro Lys Thr 
1030 1035 1040 

atg cag att gag aaa tea ttt gat gec cac cca agg egg gaa age cag 3283 
Met Gin He Glu Lys Ser Phe Asp Ala His Pro Arg Arg Glu Ser Gin 
1045 1050 1055 

gta cgt cag ctg gec tgg ate ggt gat gga gtg tgg gtc tct att cgc 3331 
Val Arg Gin Leu Ala Trp He Gly Asp Gly Val Trp Val Ser He Arg 
1060 1065 1070 1075 

ttg gat tct ace ctt egg etc tac cat get cac acc cac cag cac ctg 3379 
Leu Asp Ser Thr Leu Arg Leu Tyr His Ala His Thr His Gin His Leu 
1080 1085 1090 

cag gat gtg gac att gag ccc tat gtt age aag atg eta gga acc ggc 3427 
Gin Asp Val Asp He Glu Pro Tyr Val Ser Lys Met Leu Gly Thr Gly 
1095 1100 H05 

aag ctg ggc ttc tec ttc gtg cgc ate aca gee tta etc att gca ggc 3475 
Lys Leu Gly Phe Ser Phe Val Arg He Thr Ala Leu Leu He Ala Gly 
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3811 



3859 



3907 



gcc act etc aat ggc agt gtg eta gac age cca tea gag ggc cct ggg 
Ala Thr Leu Asn Gly Ser Val Leu Asp Ser Pro Ser Glu Gly Pro Gly 
1220 1225 1230 1235 

cct get gca ccc get gca gat get gag ggc cag aag ttg aag aat gca 
Pro Ala Ala Pro Ala Ala Asp Ala Glu Gly Gin Lys Leu Lys Asn Ala 
1240 1245 1250 

ctg gtg ctg agt ggt ggt gaa ggt tac att gac ttc cgt ate gga gac 
Leu Val Leu Ser Gly Gly Glu Gly Tyr He Asp Phe Arg He Gly Asp 
1255 1260 1265 

gga gag gat gat gaa act gag gaa tgt gcc ggg gac gtg aac cag aca 
Gly Glu Asp Asp Glu Thr Glu Glu Cys Ala Gly Asp Val Asn Gin Thr 
1270 1275 1280 

aag ccc teg ttg tec aag get gag cgc age cac ate ate gtg tgg cag 
Lys Pro Ser Leu Ser Lys Ala Glu Arg Ser His He He Val Trp Gin 
1285 1290 1295 

gtg tec tac ace cct gag tgagaccctg tcctacctga tgccaactgt 
Val Ser Tyr Thr Pro Glu 
1300 1305 



acataggacc ctacctgcct gcctccccgc ctgttccctg gggcagccag gttegtccat 4111 



3955 



4003 



4051 
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ccccttttaa cctctcaact tgcagctttt gcctgaggtc cagcccctag ctgttagaga 4171 

4173 



gg 



<210> 2 
<211> 4200 
<212> DNA 
<213> Mouse 



<220> 
<221> CDS 

<222> (107) (4045) 



<400> 2 

ggcctgggcg gcggcacatc ctaaggtagc ggctgcctga ggtgacagct gcccgtggat 60 

tcgggccccg gaacgagccg cgctggcggc ggcggcggta gccgcg atg atg gag 115 

Met Met Glu 
1 



ate cag atg gac gag gga gga ggt gtg gtg gtg tac caa gac gac tac 
He Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin Asp Asp Tyr 
5 10 15 

tgc teg ggc teg gtc atg teg gag cgt gtg teg ggc ctg gcg ggc tec 
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cag aca cgc cag ctg gag eta aag gec aaa aac tat gca gat cag att 547 
Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala Asp Gin He 
135 140 145 



tec cga ctg gag gaa cga gaa teg gag atg aag aag gaa tac aat gee 
Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu Tyr Asn Ala 
150 155 160 



595 



ctg cac cag egg cac aca gag atg ate cag ace tat gtg gaa cac att 
Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val Glu His He 
165 170 175 



643 



gaa aga tec aag atg cag caa gtt ggg ggt age ggc caa aca gaa age 
Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin Thr Glu Ser 
180 185 190 



691 



age ctg ccc ggg egg agt cct cgc cag teg tgg agg aaa age agg aag 
Ser Leu Pro Gly Arg Ser Pro Arg Gin Ser Trp Arg Lys Ser Arg Lys 
200 205 210 



739 



gag cgt ccc ace tct ctg aat gtc ttc ccc ctg get gat ggc atg tgt 787 
Glu Arg Pro Thr Ser Leu Asn Val Phe Pro Leu Ala Asp Gly Met Cys 
215 220 225 

cca aac gat gag atg tct gag tea ggc cag tec tea gca get gca aca 835 
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Pro Asn Asp Glu Met Ser Glu Ser Gly Gin Ser Ser Ala Ala Ala Thr 
230 235 240 



ccc agt acc aca ggt acc aag tec aac aca ccc acg tec tec gtg ccc 
Pro Ser Thr Thr Gly Thr Lys Ser Asn Thr Pro Thr Ser Ser Val Pro 
245 250 255 



883 



tea gca gca gtc acg cca etc aac gag age eta cag ccc ctg ggg gac 
Ser Ala Ala Val Thr Pro Leu Asn Glu Ser Leu Gin Pro Leu Gly Asp 
260 265 270 275 

tat gtc agt gtc aca aag aac aac aag cag gee cga gag aag cgc aat 
Tyr Val Ser Val Thr Lys Asn Asn Lys Gin Ala Arg Glu Lys Arg Asn 
280 285 290 



931 



979 



age cgt aac atg gag gtc cag gtc acc caa gag atg egg aac gtc agt 
Ser Arg Asn Met Glu Val Gin Val Thr Gin Glu Met Arg Asn Val Ser 
295 300 305 



1027 



ate ggc atg ggc age agt gac gag tgg tec gat gtt cag gac att ate 
He Gly Met Gly Ser Ser Asp Glu Trp Ser Asp Val Gin Asp He He 
310 315 320 



1075 



gac tec acc cca gag ctg gat gtg tgt cct gaa acc cgt ctg gag cgc 1123 
Asp Ser Thr Pro Glu Leu Asp Val Cys Pro Glu Thr Arg Leu Glu Arg 
325 330 335 
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Leu Lys Gly Glu Leu Glu Ala Ala Lys Gin Ala Lys Val Lys Leu Glu 
440 445 450 

aac cga ate aaa gag ctt gaa gaa gaa ctg aag aga gtc aag tea gag 1507 
Asn Arg He Lys Glu Leu Glu Glu Glu Leu Lys Arg Val Lys Ser Glu 
455 460 465 

gca gta act gec cgc cgt gag ccc aga gaa gag gtg gag gat gta age 1555 
Ala Val Thr Ala Arg Arg Glu Pro Arg Glu Glu Val Glu Asp Val Ser 
470 475 480 

age tat etc tgt aca gaa ttg gac aaa ate ccc atg gec cag cgc cga 1603 
Ser Tyr Leu Cys Thr Glu Leu Asp Lys He Pro Met Ala Gin Arg Arg 
485 490 495 

cgc ttc aca egg gtg gag atg gee cga gtg etc atg gaa cgc aac cag 1651 
Arg Phe Thr Arg Val Glu Met Ala Arg Val Leu Met Glu Arg Asn Gin 
500 505 510 515 

tac aag gaa cgc etc atg gag ctg cag gag get gtg agg tgg act gaa 1699 
Tyr Lys Glu Arg Leu Met Glu Leu Gin Glu Ala Val Arg Trp Thr Glu 
520 525 530 

atg ate aga gca tea agg gaa cac cca tct gtc cag gag aag aag aag 1747 
Met He Arg Ala Ser Arg Glu His Pro Ser Val Gin Glu Lys Lys Lys 
535 540 545 
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Leu Lys Gly Glu Leu Glu Ala Ala Lys Gin Ala Lys Val Lys Leu Glu 
440 445 450 

aac cga ate aaa gag ctt gaa gaa gaa ctg aag aga gtc aag tea gag 1507 
Asn Arg He Lys Glu Leu Glu Glu Glu Leu Lys Arg Val Lys Ser Glu 
455 460 465 

gca gta act gec cgc cgt gag ccc aga gaa gag gtg gag gat gta age 1555 
Ala Val Thr Ala Arg Arg Glu Pro Arg Glu Glu Val Glu Asp Val Ser 
470 475 480 



age tat etc tgt aca gaa ttg gac aaa ate ccc atg gee cag cgc cga 
Ser Tyr Leu Cys Thr Glu Leu Asp Lys He Pro Met Ala Gin Arg Arg 
485 490 495 



1603 



cgc ttc aca egg gtg gag atg gee cga gtg etc atg gaa cgc aac cag 
Arg Phe Thr Arg Val Glu Met Ala Arg Val Leu Met Glu Arg Asn Gin 
500 505 510 515 

tac aag gaa cgc etc atg gag ctg cag gag get gtg agg tgg act gaa 
Tyr Lys Glu Arg Leu Met Glu Leu Gin Glu Ala Val Arg Trp Thr Glu 
520 525 530 



1651 



1699 



atg ate aga gca tea agg gaa cac cca tct gtc cag gag aag aag aag 
Met lie Arg Ala Ser Arg Glu His Pro Ser Val Gin Glu Lys Lys Lys 
535 540 545 



1747 
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Trp Ser Leu Pro Ala Lys Tyr Lys Gin Leu Ser Pro Asn Gly Gly Gin 
645 650 655 

gaa gac acc egg atg aaa aat gtg cct gtc cct gtg tac tgt cgc cct 2131 
Glu Asp Thr Arg Met Lys Asn Val Pro Val Pro Val Tyr Cys Arg Pro 
660 665 670 ' 675 

ctg gtg gag aag gac cct teg aca aag ctg tgg tgt get get ggt gtc 2179 
Leu Val Glu Lys Asp Pro Ser Thr Lys Leu Trp Cys Ala Ala Gly Val 
680 685 690 

aac ctg agt ggg tgg aag cca cat gaa gag gac tct age aat gga ccc 2227 
Asn Leu Ser Gly Trp Lys Pro His Glu Glu Asp Ser Ser Asn Gly Pro 
695 700 705 



aag cct gta cca ggt cga gac cct ctg acc tgt gac egg gaa gga gaa 
Lys Pro Val Pro Gly Arg Asp Pro Leu Thr Cys Asp Arg Glu Gly Glu 
710 715 720 

ggc gaa ccc aag age aca cac cca tea cct gag aag aag aag gca aag 
Gly Glu Pro Lys Ser Thr His Pro Ser Pro Glu Lys Lys Lys Ala Lys 
725 730 735 

gaa acc cct gag gca gat get acc tec agt egg gta tgg ate etc acc 
Glu Thr Pro Glu Ala Asp Ala Thr Ser Ser Arg Val Trp He Leu Thr 
740 745 750 755 



2275 



2323 



2371 
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Gly Gin Gly Asp Val Ala Thr Thr Ala Asn Gly Lys Val Asn Pro Ser 
855 860 865 



caa tec aca gaa gaa gec aca gaa gec aca gag gtg cca gac cct ggt 
Gin Ser Thr Glu Glu Ala Thr Glu Ala Thr Glu Val Pro Asp Pro Gly 
870 875 880 

ccc age gag tea gaa gca acg aca gtc egg ccc ggg cct etc aca gag 
Pro Ser Glu Ser Glu Ala Thr Thr Val Arg Pro Gly Pro Leu Thr Glu 
885 890 895 

cat gtc ttt act gac cca gca ccc acc cca tec tec age ace cag cct 
His Val Phe Thr Asp Pro Ala Pro Thr Pro Ser Ser Ser Thr Gin Pro 
900 905 910 915 

gec agt gag aat ggg tea gaa tec aat ggc acc att gta cag cct cag 
Ala Ser Glu Asn Gly Ser Glu Ser Asn Gly Thr lie Val Gin Pro Gin 
920 925 930 

gtg gag ccc agt ggg gaa etc tea aca aca acc agt age get gca ccc 
Val Glu Pro Ser Gly Glu Leu Ser Thr Thr Thr Ser Ser Ala Ala Pro 
935 940 945 

act atg tgg eta gga gec cag aat ggc tgg etc tat gtg cat tea gcg 
Thr Met Trp Leu Gly Ala Gin Asn Gly Trp Leu Tyr Val His Ser Ala 
950 955 960 



2755 



2803 



2851 



2899 



2947 



2995 
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gta gcc aac tgg aag aag tgt ctg cac tec ate aag eta aaa gac tct 
Val Ala Asn Trp Lys Lys Cys Leu His Ser He Lys Leu Lys Asp Ser 
965 970 975 



3043 



gtg ctg age ctg gtg cat gtc aaa ggc cga gtg ctg gta get ctt gca 
Val Leu Ser Leu Val His Val Lys Gly Arg Val Leu Val Ala Leu Ala 
980 985 990 995 



3091 



gat ggg ace ctg get ate ttc cat cgt gga gag gat ggc cag tgg gac 
Asp Gly Thr Leu Ala He Phe His Arg Gly Glu Asp Gly Gin Trp Asp 
1000 1005 1010 



3139 



ctg age aac tac cac eta atg gac ctg ggc cac cca cac cac tec ate 
Leu Ser Asn Tyr His Leu Met Asp Leu Gly His Pro His His Ser He 
1015 1020 1025 



3187 



cgc tgc atg get gtt gtg aat gac cga gtt tgg tgt ggc tac aag aac 3235 
Arg Cys Met Ala Val Val Asn Asp Arg Val Trp Cys Gly Tyr Lys Asn 
1030 ' 1035 1040 



aag gtg cat gtt ate cag ccc aag aca atg cag att gag aaa tea ttt 3283 
Lys Val His Val He Gin Pro Lys Thr Met Gin lie Glu Lys Ser Phe 

1050 1055 



1045 



gat gcc cac cca agg egg gaa age cag gta cgt cag ctg gcc tgg ate 3331 
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Asp Ala His Pro Arg Arg Glu Ser Gin Val Arg Gin Leu Ala Trp He 
1060 1065 1070 1075 

ggt gat gga gtg tgg gtc tct att cgc ttg gat tct acc ctt egg etc 3379 
Gly Asp Gly Val Trp Val Ser He Arg Leu Asp Ser Thr Leu Arg Leu 
1080 1085 1090 

tac cat get cac acc cac cag cac ctg cag gat gtg gac att gag ccc 3427 
Tyr His Ala His Thr His Gin His Leu Gin Asp Val Asp He Glu Pro 
1095 1100 H05 



tat gtt age aag atg'cta gga acc ggc aag ctg ggc ttc tec ttc gtg 
Tyr Val Ser Lys Met Leu Gly Thr Gly Lys Leu Gly Phe Ser Phe Val 
1110 . 1115 H20 



3475 



cgc ate aca gec tta etc att gca ggc aac cgt ctg tgg gtg ggc act 
Arg He Thr Ala Leu Leu He Ala Gly Asn Arg Leu Trp Val Gly Thr 
1125 H30 H35 



3523 



ggc aat ggg gtt gtc ate tec ate ccc ttg act gag act gtg gtc ctg 3571 
Gly Asn Gly Val Val lie Ser He Pro Leu Thr Glu Thr Val Val Leu 
1140 H45 H50 H55 



cat cga ggc cag etc eta ggg etc cga gec aac aag aca tec cca aca 
His Arg Gly Gin Leu Leu Gly Leu Arg Ala Asn Lys Thr Ser Pro Thr 
1160 H65 H70 



3619 
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tct ggg gag ggg acc cgc cca ggg ggc ate ate cat gtg tat ggg gac 3667 
Ser Gly Glu Gly Thr Arg Pro Gly Gly He He His Val Tyr Gly Asp 
1175 1180 1185 

gac age agt gac aag gec gee agt agt ttc ate ccc tac tgc tec atg 3715 
Asp Ser Ser Asp Lys Ala Ala Ser Ser Phe He Pro Tyr Cys Ser Met 
1190 1195 1200 

gca cag get cag ctt tgc ttc cat ggg cac cgt gat get gtc aaa ttc 3763 
Ala Gin Ala Gin Leu Cys Phe His Gly His Arg Asp Ala Val Lys Phe 
1205 1210 1215 

ttt gtc tct gtg cca gga aat gtg ctg gee act etc aat ggc agt gtg 3811 
Phe Val Ser Val Pro Gly Asn Val Leu Ala Thr Leu Asn Gly Ser Val 
1220 1225 1230 1235 

eta gac age cca tea gag ggc cct ggg cct get gca ccc get gca gat 3859 
Leu Asp Ser Pro Ser Glu Gly Pro Gly Pro Ala Ala Pro Ala Ala Asp 
1240 1245 1250 

get gag ggc cag aag ttg aag aat gca ctg gtg ctg agt ggt ggt gaa 3907 
Ala Glu Gly Gin Lys Leu Lys Asn Ala Leu Val Leu Ser Gly Gly Glu 
1255 1260 1265 

ggt tac att gac ttc cgt ate gga gac gga gag gat gat gaa act gag 3955 
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Gly Tyr He Asp Phe Arg He Gly Asp Gly Glu Asp Asp Glu Thr Glu 
1270 1275 1280 

gaa tgt gcc ggg gac gtg aac cag aca aag ccc teg ttg tec aag get 4003 
Glu Cys Ala Gly Asp Val Asn Gin Thr Lys Pro Ser Leu Ser Lys Ala 
1285 1290 1295 

gag cgc age cac ate ate gtg tgg cag gtg tec tac ace cct gag 4043 
Glu Arg Ser His He He Val Trp Gin Val Ser Tyr Thr Pro Glu 
1300 1305 1310 

tgagaccctg tcctacctga tgccaactgt acataggacc ctacctgcct gcctccccgc 4102 
ctgttccctg gggcagccag gttegtccat ccccttttaa cctctcaact tgcagctttt 4162 



gectgaggtc cagcccctag ctgttagaga gg 4200 



<210> 3 
<211> 4269 
<212> DNA 
<213> Mouse 

<220> 
<221> CDS 

<222> (107).. (4117) 
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<400> 3 

ggcctgggcg gcggcacatc ctaaggtagc ggctgcctga ggtgacagct gcccgtggat 60 

tcgggccccg gaacgagccg cgctggcggc ggcggcggta gccgcg atg atg gag 115 

Met Met Glu 
1 

ate cag atg gac gag gga gga ggt gtg gtg gtg tac caa gac gac tac 163 
He Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin Asp Asp Tyr 
5 10 15 

tgc teg ggc teg gtc atg teg gag cgt gtg teg ggc ctg gcg ggc tec 211 
Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu Ala Gly Ser 
20 25 30 35 

ate tac cgc gag ttc gag cgc etc att cac tgc tat gac gag gag gtg 259 
He Tyr Arg Glu Phe Glu Arg Leu He His Cys Tyr Asp Glu Glu Val 
40 45 50 

gtc aag gag etc atg ccg ctg gtg gtg aac gtg ctg gag aac ctt gac 307 
Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu Asn Leu Asp 
55 60 65 

teg gtg ctg age gag aac cag gag cac gag gtg gag ctg gag etc eta 355 
Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu Glu Leu Leu 
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70 75 80 

cgc gag gac aac gag cag ctg etc acg caa tac gag cgc gag aag gcg 403 
Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg Glu Lys Ala 
85 90 95 

ctg cgc aaa cag gec gag gag aaa ttc ate gaa ttt gaa gat gec ttg 451 
Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu Asp Ala Leu 
100 105 HO 115 

gaa caa gag aag aaa gaa etc cag ate cag gta gaa cat tat gag ttt 499 
Glu Gin Glu Lys Lys Glu Leu Gin He Gin Val Glu His Tyr Glu Phe 
120 125 130 

cag aca cgc cag ctg gag eta aag gec aaa aac tat gca gat cag att 547 
Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala Asp Gin He 
135 140 145 

tec cga ctg gag gaa ega gaa teg gag atg aag aag gaa tac aat gec 595 
Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu Tyr Asn Ala 
150 155 160 

ctg cac cag egg cac aca gag atg ate cag ace tat gtg gaa cac att 643 
Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val Glu His He 
165 170 175 
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gaa aga tec aag atg cag caa gtt ggg ggt age ggc caa aca gaa age 691 
Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin Thr Glu Ser 
180 185 190 195 



age ctg ccc ggg egg age agg aag gag cgt ccc acc tct ctg aat gtc 739 
Ser Leu Pro Gly Arg Ser Arg Lys Glu Arg Pro Thr Ser Leu Asn Val 
200 205 210 

ttc ccc ctg get gat ggc atg gta cgt gca cag atg ggg ggc aag etc 787 
Phe Pro Leu Ala Asp Gly Met Val Arg Ala Gin Met Gly Gly Lys Leu 
215 220 225 



gtg cct gcg ggg gac cac tgg cac ctg agt gac etc ggc cag eta cag 835 
Val Pro Ala Gly Asp His Trp His Leu Ser Asp Leu Gly Gin Leu Gin 
230 235 240 



tec age tec age tac cag tgt cca aac gat gag atg tct gag tea ggc 883 
Ser Ser Ser Ser Tyr Gin Cys Pro Asn Asp Glu Met Ser Glu Ser Gly 
245 250 255 

cag tec tea gca get gca aca ccc agt acc aca ggt acc aag tec aac 931 
Gin Ser Ser Ala Ala Ala Thr Pro Ser Thr Thr Gly Thr Lys Ser Asn 
260 265 270 275 

aca ccc acg tec tec gtg ccc tea gca gca gtc acg cca etc aac gag 979 
Thr Pro Thr Ser Ser Val Pro Ser Ala Ala Val Thr Pro Leu Asn Glu 
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280 285 290 

age eta cag ccc ctg ggg gac tat gtc agt gtc aca aag aac aac aag 1027 

Ser Leu Gin Pro Leu Gly Asp Tyr Val Ser Val Thr Lys Asn Asn Lys 
295 300 305 



cag gec cga gag aag cgc aat age cgt aac atg gag gtc cag gtc acc 1075 
Gin Ala Arg Glu Lys Arg Asn Ser Arg Asn Met Glu Val Gin Val Thr 
310 315 320 

caa gag atg egg aac gtc agt ate ggc atg ggc age agt gac gag tgg 1123 
Gin Glu Met Arg Asn Val Ser He Gly Met Gly Ser Ser Asp Glu Trp 
325 330 335 



tec gat gtt cag gac att ate gac tec acc cca gag ctg gat gtg tgt 1171 
Ser Asp Val Gin Asp He He Asp Ser Thr Pro Glu Leu Asp Val Cys 
340 345 350 355 

cct gaa acc cgt ctg gag cgc aca gga age age cca acc cag gga att 1219 
Pro Glu Thr Arg Leu Glu Arg Thr Gly Ser Ser Pro Thr Gin Gly He 
360 365 370 

gta aac aaa get ttt gga ate aac act gac tec ttg tat cac gaa etc 1267 
Val Asn Lys Ala Phe Gly He Asn Thr Asp Ser Leu Tyr His Glu Leu 
375 380 385 
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tec acg gcg gga tct gag gtc ate ggg gat gtg gac gag gga get gat 1315 
Ser Thr Ala Gly Ser Glu Val He Gly Asp Val Asp Glu Gly Ala Asp 
390 395 400 

etc eta ggg gag ttt tea gtg cgc gat gat ttt ttt gga atg ggc aaa 1363 
Leu Leu Gly Glu Phe Ser Val Arg Asp Asp Phe Phe Gly Met Gly Lys 
405 410 415 

gaa gtg ggg aac ctg ctg ctg gag aac tea cag ctt eta gag aca aaa 1411 
Glu Val Gly Asn Leu Leu Leu Glu Asn Ser Gin Leu Leu Glu Thr Lys 
420 425 430 435 

aat get tta aat gta gtg aag aat gac etc att get aag gtt gac caa 1459 
Asn Ala Leu Asn Val Val Lys Asn Asp Leu He Ala Lys Val Asp Gin 
440 445 450 

ctg tea gga gaa cag gag gtc ctg aag ggt gag ctg gaa gca gee aag 1507 
Leu Ser Gly Glu Gin Glu Val Leu Lys Gly Glu Leu Glu Ala Ala Lys 
455 460 465 

caa gcg aaa gtc aag ctg gag aac cga ate aaa gag ctt gaa gaa gaa 1555 
Glii Ala Lys Val Lys Leu Glu Asn Arg He Lys Glu Leu Glu Glu Glu 
470 475 480 

ctg aag aga gtc aag tea gag gca gta act gee cgc cgt gag ccc aga 1603 
Leu Lys Arg Val Lys Ser Glu Ala Val Thr Ala Arg Arg Glu Pro Arg 
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485 490 495 

gaa gag gtg gag gat gta age age tat etc tgt aca gaa ttg gac aaa 1651 

Glu Glu Val Glu Asp Val Ser Ser Tyr Leu Cys Thr Glu Leu Asp Lys 
500 505 510 515 



ate ccc atg gec cag cgc cga cgc ttc aca egg gtg gag atg gec cga 1699 
He Pro Met Ala Gin Arg Arg Arg Phe Thr Arg Val Glu Met Ala Arg 
520 525 530 



gtg etc atg gaa cgc aac cag tac aag gaa cgc etc atg gag ctg cag 1747 
Val Leu Met Glu Arg Asn Gin Tyr Lys Glu Arg Leu Met Glu Leu Gin 
535 540 545 

gag get gtg agg tgg act gaa atg ate aga gca tea agg gaa cac cca 1795 
Glu Ala Val Arg Trp Thr Glu Met He Arg Ala Ser Arg Glu His Pro 
550 555 560 

tct gtc cag gag aag aag aag tec ace ate tgg cag ttc ttt agt cgc 1843 
Ser Val Gin Glu Lys Lys Lys Ser Thr He Trp Gin Phe Phe Ser Arg 
565 570 575 

etc ttc age tec tea tct age ccc cct ccg gec aaa cga tec tac cca 1891 
Leu Phe Ser Ser Ser Ser Ser Pro Pro Pro Ala Lys Arg Ser Tyr Pro 
580 585 590 595 
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tct gtg aac att cac tac aag tea ccc act gca get ggc ttt age cag 1939 

Ser Val Asn He His Tyr Lys Ser Pro Thr Ala Ala Gly Phe Ser Gin 

600 605 610 



1987 



2035 



cgt cgc age cat get ttg tgc cag ate tea gec ggc age agg ccc ctg 
Arg Arg Ser His Ala Leu Cys Gin He Ser Ala Gly Ser Arg Pro Leii 
615 620 625 

gag ttc ttc cct gat gat gac tgc ace tct tct gee egg egg gag cag 
Glu Phe Phe Pro Asp Asp Asp Cys Thr Ser Ser Ala Arg Arg Glu Gin 
630 635 640 

aag egg gag cag tac cgc cag gtt cgt gaa cac gtg cgc aat gat gac 
Lys Arg Glu Gin Tyr Arg Gin Val Arg Glu His Val Arg Asn Asp Asp 
645 650 655 



ggg agg ctg cag gee tgt ggg tgg age ctg cct gec aag tac aag cag 2131 
Gly Arg Leu Gin Ala Cys Gly Trp Ser Leu Pro Ala Lys Tyr Lys Gin 
660 665 670 675 



2083 



2179 



ctg age ccc aat gga ggc cag gaa gac ace egg atg aaa aat gtg cct 
Leu Ser Pro Asn Gly Gly Gin Glu Asp Thr Arg Met Lys Asn Val Pro 
680 685 690 



gtc cct gtg tac tgt cgc cct ctg gtg gag aag gac cct teg aca aag 2227 
Val Pro Val Tyr Cys Arg Pro Leu Val Glu Lys Asp Pro Ser Thr Lys 
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695 700 705 

ctg tgg tgt get get ggt gtc aac ctg agt ggg tgg aag cca cat gaa 2275 
Leu Trp Cys Ala Ala Gly Val Asn Leu Ser Gly Trp Lys Pro His Glu 
710 715 720 

gag gac tct age aat gga ccc aag cct gta cca ggt cga gac cct ctg 2323 
Glu Asp Ser Ser Asn Gly Pro Lys Pro Val Pro Gly Arg Asp Pro Leu 
725 730 735 

acc tgt gac egg gaa gga gaa ggc gaa ccc aag age aca cac cca tea 2371 
Thr Cys Asp Arg Glu Gly Glu Gly Glu Pro Lys Ser Thr His Pro Ser 
740 745 750 755 

cct gag aag aag aag gca aag gaa acc cct gag gca gat get acc tec 2419 
Pro Glu Lys Lys Lys Ala Lys Glu Thr Pro Glu Ala Asp Ala Thr Ser 
760 765 770 

agt egg gta tgg ate etc acc age acc ctg aca ace age aag gtg gtg 2467 
Ser Arg Val Trp He Leu Thr Ser Thr Leu Thr Thr Ser Lys Val Val 
775 780 785 

ate att gat gec aac cag cca ggc aca att gtg gat cag ttc aca gtc 2515 
He He Asp Ala Asn Gin Pro Gly Thr He Val Asp Gin Phe Thr Val 
790 795 800 
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tgc aat gcc cac gtc ctg tgt ate tec age att cct geg gee agt gac 2563 
Cys Asn Ala His Val Leu Cys He Ser Ser He Pro Ala Ala Ser Asp 
805 810 815 

agt gac tat ccc cct ggg gag atg ttc eta gac agt gat gtg aac cct 2611 
Ser Asp Tyr Pro Pro Gly Glu Met Phe Leu Asp Ser Asp Val Asn Pro 
820 825 830 835 

gaa gat tea ggt get gat ggt gtg ctg get ggc ate acc ctg gtg ggg 2659 
Glu Asp Ser Gly Ala Asp Gly Val Leu Ala Gly He Thr Leu Val Gly 
840 845 850 

tgt get acc cgc tgc aat gtt cca cgt age aac tgt tec tea cga gga 2707 
Cys Ala Thr Arg Cys Asn Val Pro Arg Ser Asn Cys Ser Ser Arg Gly 
855 860 865 

gac acc cca gta ctg gac aag ggg cag ggg gat gtg geg acc act gcc 2755 
Asp Thr Pro Val Leu Asp Lys Gly Gin Gly Asp Val Ala Thr Thr Ala 
870 875 880 

aat ggg aag gtc aac ccg tec caa tec aca gaa gaa gcc aca gaa gcc 2803 
Asn Gly Lys Val Asn Pro Ser Gin Ser Thr Glu Glu Ala Thr Glu Ala 
885 890 895 

aca gag gtg cca gac cct ggt ccc age gag tea gaa gca acg aca gtc 2851 
Thr Glu Val Pro Asp Pro Gly Pro Ser Glu Ser Glu Ala Thr Thr Val 
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900 905 910 915 

egg ccc ggg cct etc aca gag cat gtc ttt act gac cca gca ccc acc 2899 
Arg Pro Gly Pro Leu Thr Glu His Val Phe Thr Asp Pro Ala Pro Thr 
920 925 930 

cca tec tec age acc cag cct gee agt gag aat ggg tea gaa tec aat 2947 
Pro Ser Ser Ser Thr Gin Pro Ala Ser Glu Asn Gly Ser Glu Ser Asn 
935 940 945 

ggc acc att gta cag cct cag gtg gag ccc agt ggg gaa etc tea aca 2995 
Gly Thr He Val Gin Pro Gin Val Glu Pro Ser Gly Glu Leu Ser Thr 
950 955 960 

aca acc agt age get gca ccc act atg tgg eta gga gec cag aat ggc 3043 
Thr Thr Ser Ser Ala Ala Pro Thr Met Trp Leu Gly Ala Gin Asn Gly 
965 970 975 

tgg etc tat gtg cat tea gcg gta gee aac tgg aag aag tgt ctg cac 3091 
Trp Leu Tyr Val His Ser Ala Val Ala Asn Trp Lys Lys Cys Leu His 
980 985 990 995 

tec ate aag eta aaa gac tct gtg ctg age ctg gtg cat gtc aaa ggc 3139 
Ser He Lys Leu Lys Asp Ser Val Leu Ser Leu Val His Val Lys Gly 
1000 1005 1010 
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cga gtg ctg gta get ctt gca gat ggg acc ctg get ate ttc cat cgt 3187 
Arg Val Leu Val Ala Leu Ala Asp Gly Thr Leu Ala He Phe His Arg 
1015 1020 1025 



gga gag gat ggc cag tgg gac ctg age aac tac cac eta atg gac ctg 3235 
Gly Glu Asp Gly Gin Trp Asp Leu Ser Asn Tyr His Leu Met Asp Leu 
1030 1035 1040 



ggc cac cca cac cac tec ate cgc tgc atg get gtt gtg aat gac cga 3283 
Gly His Pro His His Ser He Arg Cys Met Ala Val Val Asn Asp Arg 
1045 1050 1055 

gtt tgg tgt ggc tac aag aac aag gtg cat gtt ate cag ccc aag aca 3331 
Val Trp Cys Gly Tyr Lys Asn Lys Val His Val He Gin Pro Lys Thr 
1060 1065 1070 1075 

atg cag att gag aaa tea ttt gat gee cac cca agg egg gaa age cag 3379 
Met Gin He Glu Lys Ser Phe Asp Ala His Pro Arg Arg Glu Ser Gin 
1080 1085 1090 



gta cgt cag ctg gee tgg ate ggt gat gga gtg tgg gtc tct att cgc 
Val Arg Gin Leu Ala Trp He Gly Asp Gly Val Trp Val Ser lie Arg 
1095 1100 H05 

ttg gat tct acc ctt egg etc tac cat get cac acc cac cag cac ctg 
Leu Asp Ser Thr Leu Arg Leu Tyr His Ala His Thr His Gin His Leu 
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1110 1115 H20 

cag gat gtg gac att gag ccc tat gtt age aag atg eta gga ace ggc 3523 

Gin Asp Val Asp He Glu Pro Tyr Val Ser Lys Met Leu Gly Thr Gly 
1125 H30 H35 



aag ctg ggc ttc tec ttc gtg cgc ate aca gec tta etc att gca ggc 
Lys Leu Gly Phe Ser Phe Val Arg He Thr Ala Leu Leu He Ala Gly 
1140 H45 H50 H55 

aac cgt ctg tgg gtg ggc act ggc aat ggg gtt gtc ate tec ate ccc 
Asn Arg Leu Trp Val Gly Thr Gly Asn Gly Val Val He Ser He Pro 
1160 H65 H70 

ttg act gag act gtg gtc ctg cat cga ggc cag etc eta ggg etc cga 
Leu Thr Glu Thr Val Val Leu His Arg Gly Gin Leu Leu Gly Leu Arg 
1175 1180 H85 

gee aac aag aca tec cca aca tct ggg gag ggg acc cgc cca ggg ggc 
Ala Asn Lys Thr Ser Pro Thr Ser Gly Glu Gly Thr Arg Pro Gly Gly 
U90 1195 1200 

ate ate cat gtg tat ggg gac gac age agt gac aag gec gee agt agt 
He He His Val Tyr Gly Asp Asp Ser Ser Asp Lys Ala Ala Ser Ser 
1205 1210 1215 
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ttc ate ccc tac tgc tec atg gca cag get cag ctt tgc ttc cat ggg 3811 
Phe lie Pro Tyr Cys Ser Met Ala Gin Ala Gin Leu Cys Phe His Gly 
1220 1225 1230 1235 

cac cgt gat get gtc aaa ttc ttt gtc tct gtg cca gga aat gtg ctg 3859 
His Arg Asp Ala Val Lys Phe Phe Val Ser Val Pro Gly Asn Val Leu 
1240 1245 1250 

gec act etc aat ggc agt gtg eta gac age cca tea gag ggc cct ggg 3907 
Ala Thr Leu Asn Gly Ser Val Leu Asp Ser Pro Ser Glu Gly Pro Gly 
1255 1260 1265 

cct get gca ccc get gca gat get gag ggc cag aag ttg aag aat gca 3955 
Pro Ala Ala Pro Ala Ala Asp Ala Glu Gly Gin Lys Leu Lys Asn Ala 
1270 1275 1280 

ctg gtg ctg agt ggt ggt gaa ggt tac att gac ttc cgt ate gga gac 4003 
Leu Val Leu Ser Gly Gly Glu Gly Tyr He Asp Phe Arg He Gly Asp 
1285 1290 1295 

gga gag gat gat gaa act gag gaa tgt gec ggg gac gtg aac cag aca 4051 
Gly Glu Asp Asp Glu Thr Glu Glu Cys Ala Gly Asp Val Asn Gin Thr 
1300 1305 1310 1315 

aag ccc teg ttg tec aag get gag cgc age cac ate ate gtg tgg cag 4099 
Lys Pro Ser Leu Ser Lys Ala Glu Arg Ser His He He Val Trp Gin 
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1320 



1325 



1330 



gtg tec tac acc cct gag tgagaccctg tcctacctga tgccaactgt 
Val Ser Tyr Thr Pro Glu 



4147 



1335 



acataggacc ctacctgcct gcctccccgc ctgttccctg gggcagccag gttegtccat 4207 
ccccttttaa cctctcaact tgcagctttt gectgaggtc cagcccctag ctgttagaga 4267 



<210> 4 
<211> 4266 
<212> DNA 
<213> Mouse 

<220> 
<221> CDS 

<222> (107).. (4114) 
<400> 4 

ggcctgggcg gcggcacatc ctaaggtagc ggctgcctga ggtgacagct gcccgtggat 60 
tcgggccccg gaacgagccg cgctggcggc ggcggcggta gecgeg atg atg gag 11 



4269 
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Met Met Glu 
1 

ate cag atg gac gag gga gga ggt gtg gtg gtg tac caa gac gac tac 163 
He Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin Asp Asp Tyr 
5 10 15 

tgc teg ggc teg gtc atg teg gag cgt gtg teg ggc ctg gcg ggc tec 211 
Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu Ala Gly Ser 
20 25 30 35 

ate tac cgc gag ttc gag cgc etc att cac tgc tat gac gag gag gtg 259 
He Tyr Arg Glu Phe Glu Arg Leu He His Cys Tyr Asp Glu Glu Val 
40 45 50 

gtc aag gag etc atg ccg ctg gtg gtg aac gtg ctg gag aac ctt gac 307 
Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu Asn Leu Asp 
55 60 65 

teg gtg ctg age gag aac cag gag cac gag gtg gag ctg gag etc eta 355 
Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu Glu Leu Leu 
70 75 80 

cgc gag gac aac gag cag ctg etc acg caa tac gag cgc gag aag gcg 403 
Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg Glu Lys Ala 
85 90 95 
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ctg cgc aaa cag gcc gag gag aaa ttc ate gaa ttt gaa gat gec ttg 451 
Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu Asp Ala Leu 
100 105 HO H5 

gaa caa gag aag aaa gaa etc cag ate cag gta gaa cat tat gag ttt 499 
Glu Gin Glu Lys Lys Glu Leu Gin He Gin Val Glu His Tyr Glu Phe 
120 125 130 

cag aca cgc cag ctg gag eta aag gcc aaa aac tat gca gat cag att 547 
Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala Asp Gin He 
135 140 145 

tec cga ctg gag gaa cga gaa teg gag atg aag aag gaa tac aat gcc 595 
Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu Tyr Asn Ala 
150 155 160 

ctg cac cag egg cac aca gag atg ate cag ace tat gtg gaa cac att 643 
Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val Glu His He 
165 170 175 

gaa aga tec aag atg cag caa gtt ggg ggt age ggc caa aca gaa age 691 
Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin Thr Glu Ser 
180 185 190 195 



age etg ccc ggg egg agg aag gag cgt ccc ace tct ctg aat gtc ttc 
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Ser. Leu Pro Gly Arg Arg Lys Glu Arg Pro Thr Ser Leu Asn Val Phe 
200 205 210 

ccc ctg get gat ggc atg gta cgt gca cag atg ggg ggc aag etc gtg 787 
Pro Leu Ala Asp Gly Met Val Arg Ala Gin Met Gly Gly Lys Leu Val 
215 220 225 

cct gcg ggg gac cac tgg cac ctg agt gac etc ggc cag eta cag tec 835 
Pro Ala Gly Asp His Trp His Leu Ser Asp Leu Gly Gin Leu Gin Ser 
230 235 240 

age tec age tac cag tgt cca aac gat gag atg tct gag tea ggc cag 883 
Ser Ser Ser Tyr Gin Cys Pro Asn Asp Glu Met Ser Glu Ser Gly Gin 
245 250 255 

tec tea gca get gca aca ccc agt acc aca ggt ace aag tec aac aca 931 
Ser Ser Ala Ala Ala Thr Pro Ser Thr Thr Gly Thr Lys Ser Asn Thr 
260 265 270 275 

ccc acg tec tec gtg ccc tea gca gca gtc acg cca etc aac gag age 979 
Pro Thr Ser Ser Val Pro Ser Ala Ala Val Thr Pro Leu Asn Glu Ser 
280 285 290 

eta cag ccc ctg ggg gac tat gtc agt gtc aca aag aac aac aag cag 1027 
Leu Gin Pro Leu Gly Asp Tyr Val Ser Val Thr Lys Asn Asn Lys Gin 
295 300 305 
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gee cga gag aag cgc aat age cgt aac atg gag gtc cag gtc acc caa 1075 
Ala Arg Glu Lys Arg Asn Ser Arg Asn Met Glu Val Gin Val Thr Gin 
310 315 320 

gag atg egg aac gtc agt ate ggc atg ggc age agt gac gag tgg tec 1123 
Glu Met Arg Asn Val Ser He Gly Met Gly Ser Ser Asp Glu Trp Ser 
325 330 335 

gat gtt cag gac att ate gac tec acc cca gag ctg gat gtg tgt cct 1171 
Asp Val Gin Asp He He Asp Ser Thr Pro Glu Leu Asp Val Cys Pro 
340 345 350 355 

gaa acc cgt ctg gag cgc aca gga age age cca acc cag gga att gta 1219 
Glu Thr Arg Leu Glu Arg Thr Gly Ser Ser Pro Thr Gin Gly He Val 
360 365 370 

aac aaa get ttt gga ate aac act gac tec ttg tat cac gaa etc tec 1267 
Asn Lys Ala Phe Gly He Asn Thr Asp Ser Leu Tyr His Glu Leu Ser 
375 380 385 

acg gcg gga tct gag gtc ate ggg gat gtg gac gag gga get gat etc 1315 
Thr Ala Gly Ser Glu Val He Gly Asp Val Asp Glu Gly Ala Asp Leu 
390 395 400 

eta ggg gag ttt tea gtg cgc gat gat ttt ttt gga atg ggc aaa gaa 1363 
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Leu Gly Glu Phe Ser Val Arg Asp Asp Phe Phe Gly Met Gly Lys Glu 
405 410 415 

gtg ggg aac ctg ctg ctg gag aac tea cag ctt eta gag aca aaa aat 1411 
Val Gly Asn Leu Leu Leu Glu Asn Ser Gin Leu Leu Glu Thr Lys Asn 
420 425 430 435 

get tta aat gta gtg aag aat gac etc att get aag gtt gac caa ctg 1459 
Ala Leu Asn Val Val Lys Asn Asp Leu He Ala Lys Val Asp Gin Leu 
440 445 450 

tea gga gaa cag gag gtc ctg aag ggt gag ctg gaa gca gee aag caa 1507 
Ser Gly Glu Gin Glu Val Leu Lys Gly Glu Leu Glu Ala Ala Lys Gin 
455 460 465 

gcg aaa gtc aag ctg gag aac cga ate aaa gag ctt gaa gaa gaa ctg 1555 
Ala Lys Val Lys Leu Glu Asn Arg He Lys Glu Leu Glu Glu Glu Leu 
470 475 480 

aag aga gtc aag tea gag gca gta act gee cgc cgt gag ccc aga gaa 1603 
Lys Arg Val Lys Ser Glu Ala Val Thr Ala Arg Arg Glu Pro Arg Glu 
485 490 495 

gag gtg gag gat gta age age tat etc tgt aca gaa ttg gac aaa ate 1651 
Glu Val Glu Asp Val Ser Ser Tyr Leu Cys Thr Glu Leu Asp Lys He 
500 505 510 515 
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ccc atg gcc cag cgc cga cgc ttc aca egg gtg gag atg gec cga gtg 1699 
Pro Met Ala Gin Arg Arg Arg Phe Thr Arg Val Glu Met Ala Arg Val 
520 525 530 

etc atg gaa cgc aac cag tac aag gaa cgc etc atg gag ctg cag gag 1747 
Leu Met Glu Arg Asn Gin Tyr Lys Glu Arg Leu Met Glu Leu Gin Glu 
535 540 545 

get gtg agg tgg act gaa atg ate aga gca tea agg gaa cac cca tct 1795 
Ala Val Arg Tip Thr Glu Met He Arg Ala Ser Arg Glu His Pro Ser 
550 555 560 

gtc cag gag aag aag aag tec ace ate tgg cag ttc ttt agt cgc etc 1843 
Val Gin Glu Lys Lys Lys Ser Thr He Trp Gin Phe Phe Ser Arg Leu 
565 570 575 

ttc age tec tea tct age ccc cct ccg gcc aaa cga tec tac cca tct 1891 
Phe Ser Ser Ser Ser Ser Pro Pro Pro Ala Lys Arg Ser Tyr Pro Ser 
580 585 590 595 

gtg aac att cac tac aag tea ccc act gca get ggc ttt age cag cgt 1939 
Val Asn lie His Tyr Lys Ser Pro Thr Ala Ala Gly Phe Ser Gin Arg 
600 605 610 

cgc age cat get ttg tgc cag ate tea gcc ggc age agg ccc ctg gag 1987 
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Arg Ser His Ala Leu Cys Gin He Ser Ala Gly Ser Arg Pro Leu Glu 
615 620 625 

ttc ttc cct gat gat gac tgc acc tct tct gcc egg egg gag cag aag 2035 
Phe Phe Pro Asp Asp Asp Cys Thr Ser Ser Ala Arg Arg Glu Gin Lys 
630 635 * 640 

egg gag cag tac cgc cag gtt cgt gaa cac gtg cgc aat gat gac ggg 2083 
Arg Glu Gin Tyr Arg Gin Val Arg Glu His Val Arg Asn Asp Asp Gly 
645 650 655 

agg ctg cag gcc tgt ggg tgg age ctg cct gcc aag tac aag cag ctg 2131 
Arg Leu Gin Ala Cys Gly Trp Ser Leu Pro Ala Lys Tyr Lys Gin Leu 
660 665 670 675 

age ccc aat gga ggc cag gaa gac acc egg atg aaa aat gtg cct gtc 2179 
Ser Pro Asn Gly Gly Gin Glu Asp Thr Argilet Lys Asn Val Pro Val 
680 685 690 

cct gtg tac tgt cgc cct ctg gtg gag aag gac cct teg aca aag ctg 2227 
Pro Val Tyr Cys Arg Pro Leu Val Glu Lys Asp Pro Ser Thr Lys Leu 
695 700 705 

tgg tgt get get ggt gtc aac ctg agt ggg tgg aag cca cat gaa gag 2275 
Trp Cys Ala Ala Gly Val Asn Leu Ser Gly Trp Lys Pro His Glu Glu 
710 715 720 
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gac tct age aat gga ccc aag cct gta cca ggt cga gac cct ctg acc 2323 
Asp Ser Ser Asn Gly Pro Lys Pro Val Pro Gly Arg Asp Pro Leu Thr 
725 730 735 

tgt gac egg gaa gga gaa ggc gaa ccc aag age aca cac cca tea cct 2371 
Cys Asp Arg Glu Gly Glu Gly Glu Pro Lys Ser Thr His Pro Ser Pro 
740 745 750 755 

gag aag aag aag gca aag gaa acc cct gag gca gat get acc tec agt 2419 
Glu Lys Lys Lys Ala Lys Glu Thr Pro Glu Ala Asp Ala Thr Ser Ser 
760 765 770 

egg gta tgg ate etc acc age acc ctg aca acc age aag gtg gtg ate 2467 
Arg Val Trp He Leu Thr Ser Thr Leu Thr Thr Ser Lys Val Val He 
775 780 785 

att gat gee aac cag cca ggc aca att gtg gat cag ttc aca gtc tgc 2515 
He Asp Ala Asn Gin Pro Gly Thr lie Val Asp Gin Phe Thr Val Cys 
790 795 800 

aat gec cac gtc ctg tgt ate tec age att cct gcg gec agt gac agt 2563 
Asn Ala His Val Leu Cys He Ser Ser He Pro Ala Ala Ser Asp Ser 
805 810 815 

gac tat ccc cct ggg gag atg ttc eta gac agt gat gtg aac cct gaa 2611 
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Asp Tyr Pro Pro Gly Glu Met Phe Leu Asp Ser Asp Val Asn Pro Glu 
820 825 830 835 

gat tea ggt get gat ggt gtg ctg get ggc ate ace ctg gtg ggg tgt 2659 
Asp Ser Gly Ala Asp Gly Val Leu Ala Gly He Thr Leu Val Gly Cys 
840 845 850 

get ace cgc tgc aat gtt cca cgt age aac tgt tec tea cga gga gac 2707 
Ala Thr Arg Cys Asn Val Pro Arg Ser Asn Cys Ser Ser Arg Gly Asp 
855 860 865 

ace cca gta ctg gac aag ggg cag ggg gat gtg gcg acc act gec aat 2755 
Thr Pro Val Leu Asp Lys Gly Gin Gly Asp Val Ala Thr Thr Ala Asn 
870 875 880 

ggg aag gtc aac ccg tec caa tec aca gaa gaa gee aca gaa gec aca 2803 
Gly Lys Val Asn Pro Ser Gin Ser Thr Glu Glu Ala Thr Glu Ala Thr 
885 890 895 

gag gtg cca gac cct ggt ccc age gag tea gaa gca acg aca gtc egg 2851 
Glu Val Pro Asp Pro Gly Pro Ser Glu Ser Glu Ala Thr Thr Val Arg 
900 905 910 915 

ccc ggg cct etc aca gag cat gtc ttt act gac cca gca ccc acc cca 2899 
Pro Gly Pro Leu Thr Glu His Val Phe Thr Asp Pro Ala Pro Thr Pro 
920 925 930 
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tec tec age acc cag cct gec agt gag aat ggg tea gaa tec aat ggc 2947 
Ser Ser Ser Thr Gin Pro Ala Ser Glu Asn Gly Ser Glu Ser Asn Gly 
935 940 945 

acc att gta cag cct cag gtg gag ccc agt ggg gaa etc tea aca aca 2995 
Thr He Val Gin Pro Gin Val Glu Pro Ser Gly Glu Leu Ser Thr Thr 
950 955 960 

acc agt age get gca ccc act atg tgg eta gga gee cag aat ggc tgg 3043 
Thr Ser Ser Ala Ala Pro Thr Met Trp Leu Gly Ala Gin Asn Gly Trp 
965 970 975 

etc tat gtg cat tea gcg gta gee aac tgg aag aag tgt ctg cac tec 3091 
Leu Tyr Val His Ser Ala Val Ala Asn Trp Lys Lys Cys Leu His Ser 
980 985 990 995 

ate aag eta aaa gac tct gtg ctg age ctg gtg cat gtc aaa ggc cga 3139 
He Lys Leu Lys Asp Ser Val LeU Ser Leu Val His Val Lys Gly Arg 
1000 1005 1010 

gtg ctg gta get ctt gca gat ggg acc ctg get ate ttc cat cgt gga 3187 
Val Leu Val Ala Leu Ala Asp Gly Thr Leu Ala He Phe His Arg Gly 
1015 1020 1025 

* 

gag gat ggc cag tgg gac ctg age aac tac cac eta atg gac ctg ggc 3235 
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Glu Asp Gly Gin Trp Asp Leu Ser Asn Tyr His Leu Met Asp Leu Gly 
1030 1035 1040 

cac cca cac cac tec ate cgc tgc atg get gtt gtg aat gac cga gtt 3283 
His Pro His His Ser lie Arg Cys Met Ala Val Val Asn Asp Arg Val 
1045 1050 1055 

tgg tgt ggc tac aag aac aag gtg cat gtt ate cag ccc aag aca atg 3331 
Trp Cys Gly Tyr Lys Asn Lys Val His Val lie Gin Pro Lys Thr Met 
1060 1065 1070 1075 

cag att gag aaa tea ttt gat gee cac cca agg egg gaa age cag gta 3379 
Gin He Glu Lys Ser Phe Asp Ala His Pro Arg Arg Glu Ser Gin Val 
1080 1085 1090 

cgt cag ctg gee tgg ate ggt gat gga gtg tgg gtc tct att cgc ttg 3427 
Arg Gin Leu Ala Trp He Gly Asp Gly Val Trp Val Ser He Arg Leu 
1095 1100 1105 

gat tct ace ctt egg etc tac cat get cac ace cac cag cac ctg cag 3475 
Asp Ser Thr Leu Arg Leu Tyr His Ala His Thr His Gin His Leu Gin 
1110 1115 1120 

gat gtg gac att gag ccc tat gtt age aag atg eta gga ace ggc aag 3523 
Asp Val Asp He Glu Pro Tyr Val Ser Lys Met Leu Gly Thr Gly Lys 
1125 1130 1135 
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Arg Asp Ala Val Lys Phe Phe Val Ser Val Pro Gly Asn Val Leu Ala 
1240 1245 1250 

act etc aat ggc agt gtg eta gac age cca tea gag ggc cct ggg cct 3907 
Thr Leu Asn Gly Ser Val Leu Asp Ser Pro Ser Glu Gly Pro Gly Pro 
1255 1260 1265 

get gca ccc get gca gat get gag ggc cag aag ttg aag aat gca ctg 3955 
Ala Ala Pro Ala Ala Asp Ala Glu Gly Gin Lys Leu Lys Asn Ala Leu 
1270 1275 1280 

gtg ctg agt ggt ggt gaa ggt tac att gac ttc cgt ate gga gac gga 4003 
Val Leu Ser Gly Gly Glu Gly Tyr He Asp Phe Arg He Gly Asp Gly 
1285 1290 1295 

gag gat gat gaa act gag gaa tgt gee ggg gac gtg aac cag aca aag 4051 
Glu Asp Asp Glu Thr Glu Glu Cys Ala Gly Asp Val Asn Gin Thr Lys 
1300 1305 1310 1315 

ccc teg ttg tec aag get gag cgc age cac ate ate gtg tgg cag gtg 4099 
Pro Ser Leu Ser Lys Ala Glu Arg Ser His He He Val Trp Gin Val 
1320 * 1325 1330 

tec tac ace cct gag tgagaccctg tcctacctga tgccaactgt acataggacc 4154 
Ser Tyr Thr Pro Glu 
1335 
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ctacctgcct gcctccccgc ctgttccctg gggcagccag gttcgtccat ccccttttaa 4214 
cctctcaact tgcagctttt gcctgaggtc cagcccctag ctgttagaga gg 4266 



<210> 5 
<211> 1450 
<212> DNA 
<213> Mouse 

<220> 

<221> CDS 

<222> (41).. (1330) 

<400> 5 

ggcgaattca tggtcgtgga aaccccgccc caattaagca atg tea ggc gtc cga 55 

Met Ser Gly Val Arg 
1 5 

cct ccc ate atg aac ggg ccc atg cac ccc egg ccc ctg gtg gcg ctg 103 
Pro Pro lie Met Asn Gly Pro Met His Pro Arg Pro Leu Val Ala Leu 
10 15 20 

ctg gat ggc egg gac tgc aca gtg gag atg cct ate ctg aag gat gtg 151 
Leu Asp Gly Arg Asp Cys Thr Val Glu Met Pro He Leu Lys Asp Val 
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25 30 35 

gcc aca gta gcc ttc tgt gat gca cag tec aca cag gag ate cat gag 199 
Ala Thr Val Ala Phe Cys Asp Ala Gin Ser Thr Gin Glu He His Glu 
40 45 50 

aag gta ctg aat gag get gtg ggt gcc ctg atg tac cat ace ate aca 247 
Lys Val Leu Asn Glu Ala Val Gly Ala Leu Met Tyr His Thr He Thr 
55 60 65 

ctg acc aga gaa gat ctg gag aag ttt aaa get ctt aga ate ate gtc 295 
Leu Thr Arg Glu Asp Leu Glu Lys Phe Lys Ala Leu Arg He He Val 
70 75 80 85 

cga att ggc age ggg ttt gac aat ate gac ate aag tea get ggg gat 343 
Arg He Gly Ser Gly Phe Asp Asn He Asp He Lys Ser Ala Gly Asp 
90 95 100 

eta ggc ate gca gtg tgc aat gtg ccg gca gca tct gtg gaa gaa acg 391 
Leu Gly He Ala Val Cys Asn Val Pro Ala Ala Ser Val Glu Glu Thr 
105 110 115 

gca gac tec acc ctg tgc cac ate ctg aac ctg tac cga cga acc acc 439 
Ala Asp Ser Thr Leu Cys His lie Leu Asn Leu Tyr Arg Arg Thr Thr 
120 125 130 
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tgg eta cac cag gec ctt egg gaa ggc act cga gtc cag agt gta gag 487 
Trp Leu His Gin Ala Leu Arg Glu Gly Thr Arg Val Gin Ser Val Glu 
135 140 145 

cag ate cga gag gtg get tea gga get gee agg ate cgt gga gag ace 535 
Gin He Arg Glu Val Ala Ser Gly Ala Ala Arg He Arg Gly Glu Thr 
150 155 160 165 

ttg ggc ate att gga eta ggt cgt gtg ggc cag gcg gtg gca ctt egg 583 
Leu Gly He He Gly Leu Gly Arg Val Gly Gin Ala Val Ala Leu Arg 
170 175 180 

gca aag get ttt ggc ttc aac gtc etc ttc tat gat cca tac eta tct 631 
Ala Lys Ala Phe Gly Phe Asn Val Leu Phe Tyr Asp Pro Tyr Leu Ser 
185 190 195 

gat gga ate gag egg gee ctg ggg eta cag cgc gtg age acg ctg cag 679 
Asp Gly He Glu Arg Ala Leu Gly Leu Gin Arg Val Ser Thr Leu Gin 
200 205 210 

gac ctg etc ttc cac agt gac tgc gtt ace ctg cat tgc ggc etc aat 727 
Asp Leu Leu Phe His Ser Asp Cys Val Thr Leu His Cys Gly Leu Asn 
215 220 225 

gag cac aac cac cac etc ate aat gac ttt act gtc aag cag atg aga 775 
Glu His Asn His His Leu He Asn Asp Phe Thr Val Lys Gin Met Arg 
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230 



235 



240 



245 



caa gga gcc ttt ctg gtg aac aca gcc cgt ggt ggc ctg gtg gat gag 
Gin Gly Ala Phe Leu Val Asn Thr Ala Arg Gly Gly Leu Val Asp Glu 
250 255 260 



823 



aag gca gtg gcc cag gcc ctg aag gaa ggg egg ate cgt ggc gca gcg 
Lys Ala Val Ala Gin Ala Leu Lys Glu Gly Arg lie Arg Gly Ala Ala 
265 270 275 



871 



ctg gac gtg cat gag tea gag ccc ttc age ttt age cag gga ccc tta 
Leu Asp Val His Glu Ser Glu Pro Phe Ser Phe Ser Gin Gly Pro Leu 
280 285 290 



919 



aag gat gca ccc aac etc ate tgc aca ccc cat get gca tgg tac agt 
Lys Asp Ala Pro Asn Leu He Cys Thr Pro His Ala Ala Trp Tyr Ser 
295 300 305 



967 



gag cag gcg tec att gag.atg aga gag gag gca gcc egg gaa ate egg 
Glu Gin Ala Ser He Glu Met Arg Glu Glu Ala Ala Arg Glu He Arg 
310 315 320 325 



1015 



cga gcc ate aca ggc egg ate cca gat age ttg aaa aac tgt gtc aac 
Arg Ala lie Thr Gly Arg He Pro Asp Ser Leu Lys Asn Cys Val Asn 
330 335 340 



1063 
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aag gac cac ctg aca gcc gcc acg cac tgg gcc age atg gac cct get 1111 
Lys Asp His Leu Thr Ala Ala Thr His Trp Ala Ser Met Asp Pro Ala 
345 350 355 

gtg gtg cac cct gag etc aat ggg get gcc tac age agg tac cct cca 1159 
Val Vai His Pro Glu Leu Asn Gly Ala Ala Tyr Ser Arg Tyr Pro Pro 
360 365 370 

ggc gtc gtg agt gtg gcc ccc act ggc ate cca get get gtg gaa ggg 1207 
Gly Val Val Ser Val Ala Pro Thr Gly He Pro Ala Ala Val Glu Gly 
375 380 385 

att gtt ccc agt gcc atg tec ctg tct cat ggc ctg ccc cct gtg gcc 1255 
He Val Pro Ser Ala Met Ser Leu Ser His Gly Leu Pro Pro Val Ala 
390 395 400 405 

cac cca ccc cac get ccc tct cct ggc cag act gtc aag cct gag gcg 1303 
His Pro Pro His Ala Pro Ser Pro Gly Gin Thr Val Lys Pro Glu Ala 
410 415 420 

gat aga gac cat acg agt gac cag ttg tagcctgtga ggagctgtcc 1350 
Asp Arg Asp His Thr Ser Asp Gin Leu 
425 430 

agecttggea cctggtggag ggtgctgcac gctcttggac ccaagtgtgc agaggtggca 1410 
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tccagtgtgg gccctagcac tccagagact ggcccgggcg 



1450 



<210> 6 
<211> 4684 
<212> DNA 
<213> Mouse 

<220> 
<221> CDS 

<222> (150).. (4673) 
<400> 6 

gaagacacct actgtgatga taaggttgct tctgccatct caggccagtg aaagtgcata 60 

tccgaagcct gtgttgaacg agaaggcagt accgctgttg agacaagtcc aaaggctagg 120 

ccagggactg tccttagggg ctcctcgtt atg atg get gga gaa ggg tea acc 173 

Met Met Ala Gly Glu Gly Ser Thr 



att act age cgt ate aag aac ttg ctg agg tct cca tec ate aaa tta 221 
He Thr Ser Arg He Lys Asn Leu Leu Arg Ser Pro Ser He Lys Leu 



5 



10 



15 



20 



cgc aga agt aaa gca gga aac egg aga gag gac etc age tec aag gta 269 
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ggt gtg get tgt gtg get ttc tec cca agt gee aag tac att gtg tct 
Gly Val Ala Cys Val Ala Phe Ser Pro Ser Ala Lys Tyr He Val Ser 
140 145 150 



605 



gtg ggc tac cag cat gac atg att gtc aac gtg tgg gec tgg aag aaa 
Val Gly Tyr Gin His Asp Met He Val Asn Val Trp Ala Trp Lys Lys 
155 160 165 



653 



aac att gta gtg gee tec aac aaa gta tec agt egg gta acc gca gtg 
Asn He Val Val Ala Ser Asn Lys Val Ser Ser Arg Val Thr Ala Val 
170 175 180 



701 



tec ttt tct gaa gac tgc age tac ttt gtc act gca ggc aac egg cac 
Ser Phe Ser Glu Asp Cys Ser Tyr Phe Val Thr Ala Gly Asn Arg His 
185 190 195 200 



749 



ate aaa ttc tgg tac ctg gat gac agt aag acc tea aag gtg aac gee 
He Lys Phe Trp Tyr Leu Asp Asp Ser Lys Thr Ser Lys Val Asn Ala 
205 210 215 



797 



act gtg ccc ctg ctg ggc cgc teg ggg ctg ctg ggg gag ctg agg aac 
Thr Val Pro Leu Leu Gly Arg Ser Gly Leu Leu Gly Glu Leu Arg Asn 
220 225 230 



845 



aac ctg ttc act gat gtg gee tgt ggc cga ggg gaa aag get gat age 893 
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Asn Leu Phe Thr Asp Val Ala Cys Gly Arg Gly Glu Lys Ala Asp Ser 
235 240 245 

act ttc tgt ate acg teg teg ggg ctg ctg tgc gag ttc age gat cgc 941 

Thr Phe Cys lie Thr Ser Ser Gly Leu Leu Cys Glu Phe Ser Asp Arg 
250 255 260 

agg ctt ctg gac aaa tgg gtg gag eta agg aac aca gac age ttc aca 989 

Arg Leu Leu Asp Lys Trp Val Glu Leu Arg Asn Thr Asp Ser Phe Thr 
265 270 275 280 

ace act gtg gee cac tgc ate tct gtc ace caa gaa tac ate ttc tgt 1037 

Thr Thr Val Ala His Cys He Ser Val Thr Gin Glu Tyr He Phe Cys 
285 290 295 

ggc tgt get gat ggc acg gtg cgc ctt ttc aat cct tec aac ctg cac 1085 

Gly Cys Ala Asp Gly Thr Val Arg Leu Phe Asn Pro Ser Asn Leu His 

300 305 310 

ttc etc agt ace eta ccc aga ccc cat get ctt gga aca gac att gee 1133 

Phe Leu Ser Thr Leu Pro Arg Pro His Ala Leu Gly Thr Asp He Ala 
315 320 325 

age ate act gag gee agt cgc etc ttt tct gga ggg gtc aat gca agg 1181 

Ser He Thr Glu Ala Ser Arg Leu Phe Ser Gly Gly Val Asn Ala Arg 
330 335 340 
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tac cca gac acc att gcc ttg acc ttc gat cca act aat cag tgg eta 
Tyr Pro Asp Thr He Ala Leu Thr Phe Asp Pro Thr Asn Gin Trp Leu 
345 350 355 360 



1229 



tct tgt gta tac aac gac cac age at a tat gtt tgg gat gtg agg gac 
Ser Cys Val Tyr Asn Asp His Ser He Tyr Val Trp Asp Val Arg Asp 
365 370 375 



1277 



ccc aag aaa gtg ggg aag gtg tac tec get ctg tat cac tec tec tgt 
Pro Lys Lys Val Gly Lys Val Tyr Ser Ala Leu Tyr His Ser Ser Cys 
380 385 390 



1325 



gtc tgg agt gtg gag gtc tac cct gag ate aag gac agt cac cag gcc 
Val Trp Ser Val Glu Val Tyr Pro Glu He Lys Asp Ser His Gin Ala 
395 400 405 



1373 



tgt ctt ccc etc agt tec ttt att act tgc tec tea gac aac acc ate 
Cys Leu Pro Leu Ser Ser Phe He Thr Cys Ser Ser Asp Asn Thr He 
410 415 420 



1421 



cgc ctg tgg aac aca gag age tct ggg gta cat ggc tct acc ctg cac 
Arg Leu Trp Asn Thr Glu Ser Ser Gly Val His Gly Ser Thr Leu His 
425 430 435 440 



1469 



cgt aac ate etc age aat gat etc att aag ate ate tat gtg gat ggg 1517 
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Arg Asn He Leu Ser Asn Asp Leu He Lys He He Tyr Val Asp Gly 
445 450 455 

aac act cag get ttg ttg gac act gag ctg cct gga gga gac aaa get 1565 
Asn Thr Gin Ala Leu Leu Asp Thr Glu Leu Pro Gly Gly Asp Lys Ala 
460 465 470 

gat ggg teg ctg atg gac ccc cga gtg ggc ate egg tec gtg tgt att 1613 
Asp Gly Ser Leu Met Asp Pro Arg Val Gly He Arg Ser Val Cys He 
475 480 485 

age ccc aat gga cag cac ctg gee teg gga gac cgc atg ggg aca ctt 1661 
Ser Pro Asn Gly Gin His Leu Ala Ser Gly Asp Arg Met Gly Thr Leu 
490 495 500 

agg ata cat gaa ctg cag tec ctg agt gag atg ctg aaa gtg gag gee 1709 
Arg He His Glu Leu Gin Ser Leu Ser Glu Met Leu Lys Val Glu Ala 
505 510 515 520 

cac gac tct gag ate ttg tgc ctg gag tac tct aag cca gac aca ggt 1757 
His Asp Ser Glu He Leu Cys Leu Glu Tyr Ser Lys Pro Asp Thr Gly 
525 530 535 

ttg aaa ctg eta gca teg gca age egg gac cgt ctg ate cac gag ctg 1805 
Leu Lys Leu Leu Ala Ser Ala Ser Arg Asp Arg Leu He His Glu Leu 
540 545 550 
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Gly Lys Gin Lys Lys Leu Phe Lys Gly Ser Gin Gly Glu Asp Gly Thr 
650 655 660 

etc att aag gtg cag aca gac ccc tea ggg ate tac att gee act age 2189 
Leu He Lys Val Gin Thr Asp Pro Ser Gly He Tyr He Ala Thr Ser 
665 670 675 680 

tgt tec gat aag aat etc tec att ttt gac ttc tec tea ggc gag tgt 2237 
Cys Ser Asp Lys Asn Leu Ser He Phe Asp Phe Ser Ser Gly Glu Cys 
685 690 695 

gtg gee ace atg ttt ggc cac tea gag att gtc act ggc atg aaa ttt 2285 
Val Ala Thr Met Phe Gly His Ser Glu He Val Thr Gly Met Lys Phe 
700 705 710 

agt aac gat tgc aaa cat etc ate tct gtg tea ggg gac age tgc ate 2333 
Ser Asn Asp Cys Lys His Leu He Ser Val Ser Gly Asp Ser Cys He 
715 720 725 

ttt gtc tgg cgt ctg age tct gag atg acc ate age atg agg cag cgc 2381 
Phe Val Trp Arg Leu Ser Ser Glu Met Thr He Ser Met Arg Gin Arg 
730 735 740 

ctg cgt gag egg egg cag cgc cag cga ggg ate aag cag caa gga cca 2429 
Leu Arg Glu Arg Arg Gin Arg Gin Arg Gly He Lys Gin Gin Gly Pro 
745 750 755 760 
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acg tct ccc cag agg get tct gga gec aag cag cac cat get cca gtg 
Thr Ser Pro Gin Arg Ala Ser Gly Ala Lys Gin His His Ala Pro Val 
765 770 775 



2477 



gta ccc cct tct gga cca get ctt tec tea gac agt gac aag gag gga 
Val Pro Pro Ser Gly Pro Ala Leu Ser Ser Asp Ser Asp Lys Glu Gly 
780 785 790 



2525 



gaa gat gag ggt act gaa gaa gaa gaa ttg cca get ctg ccc ate ctt 2573 
Glu Asp Glu Gly Thr Glu Glu Glu Glu Leu Pro Ala Leu Pro He Leu 
795 800 805 

age aag age ace aag aaa gaa eta gee tea ggc tct agt cca gee ttg 2621 
Ser Lys Ser Thr Lys Lys Glu Leu Ala Ser Gly Ser Ser Pro Ala Leu 
810 815 820 

etc cga age ctg tec cac tgg gaa atg agt egg gca caa gag acc atg 2669 
Leu Arg Ser Leu Ser His Trp Glu Met Ser Arg Ala Gin Glu Thr Met 
825 830 835 840 

gag tac ctg gac cca get cct gta get aac aca gga cct aaa aga aga 2717 
Glu Tyr Leu Asp Pro Ala Pro Val Ala Asn Thr Gly Pro Lys Arg Arg 
845 850 855 

ggg cgc tgg get cag cca ggc gtg gag ctg agt gtt cgc tec atg ttg 2765 
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Gly Arg Trp Ala Gin Pro Gly Val Glu Leu Ser Val Arg Ser Met Leu 
860 865 870 

gac ctg aga cag ata gag acc tta gcc cca age cct cga ggc ccc age 2813 
Asp Leu Arg Gin He Glu Thr Leu Ala Pro Ser Pro Arg Gly Pro Ser 
875 880 885 

cag gac tea ctg get gtg tec cca get ggt cct ggg aag cat ggt cca 2861 
Gin Asp Ser Leu Ala Val Ser Pro Ala Gly Pro Gly Lys His Gly Pro 
890 895 900 



cag gcc cct gag ctg tea tgt gtc agt cag aat gaa agg gcc cct egg 
Gin Ala Pro Glu Leu Ser Cys Val Ser Gin Asn Glu Arg Ala Pro Arg 
905 910 915 920 



2909 



ctt cag acc tec caa ccc tgc tec tgc ccc gac att ate caa ttg ttg 2957 
Leu Gin Thr Ser Gin Pro Cys Ser Cys Pro Asp He He Gin Leu Leu 
925 930 935 



tea caa gag gaa gga gtc ttt gcc caa gat ctg gag cct gca ccc att 3005 
Ser Gin Glu Glu Gly Val Phe Ala Gin Asp Leu Glu Pro Ala Pro He 
940 945 950 



gaa gat ggt att gtc tac ccg gaa ccc agt gac age cct acc atg gat 3053 
Glu Asp Gly lie Val Tyr Pro Glu Pro Ser Asp Ser Pro Thr Met Asp 
955 960 965 
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acc agt gcg ttt cag gtg cag get cca acc gga gga tec eta gga aga 3101 
Thr Ser Ala Phe Gin Val Gin Ala Pro Thr Gly Gly Ser Leu Gly Arg 
970 975 980 

atg tac cca ggc age agg ggc tea gaa aag cac agt cct gac agt gca 3149 
Met Tyr Pro Gly Ser Arg Gly Ser Glu Lys His Ser Pro Asp Ser Ala 
985 990 995 1000 

tgc tct gtg gat tac age age age egg ctt tec age cct gaa cac cct 3197 
Cys Ser Val Asp Tyr Ser Ser Ser Arg Leu Ser Ser Pro Glu His Pro 
1005 1010 1015 

aat gaa gac tct gag age aca gag ccc eta agt gtg gat ggc ate tec 3245 
Asn Glu Asp Ser Glu Ser Thr Glu Pro Leu Ser Val Asp Gly He Ser 
1020 1025 1030 

tea gac ctg gaa gag cca gec gag ggt gat gaa gac gag gaa gaa gag 3293 
Ser Asp Leu Glu Glu Pro Ala Glu Gly Asp Glu Asp Glu Glu Glu Glu 
1035 1040 1045 

gga ggc act ggc etc tgt ggg eta cag gaa ggc ggc cct cgt acc cca 3341 
Gly Gly Thr Gly Leu Cys Gly Leu Gin Glu Gly Gly Pro Arg Thr Pro 
1050 1055 1060 



gat cag gaa cag ttt eta aaa cag etc 

71 / 



ttt gag act ctg gee aat ggg 3389 
142 



\ 

WO 00/31 132 PCT/JP99/06487 



Asp Gin Glu Gin Phe Leu Lys Gin Leu Phe Glu Thr Leu Ala Asn Gly 
1065 1070 1075 1080 

act get cca ggg ggc cca gca egg gtg eta gag agg aca gag tct egg 3437 
Thr Ala Pro Gly Gly Pro Ala Arg Val Leu Glu Arg Thr Glu Ser Arg 
1085 1090 1095 

age ate tea tea cga ttc ctt ctg caa gtg cag acc etc cca etc agg 3485 
Ser He Ser Ser Arg Phe Leu Leu Gin Val Gin Thr Leu Pro Leu Arg 
1100 1105 1110 

gaa cca tec eta tec tec tea ggc ttg gee ctg acg tec aga cct gac 3533 
Glu Pro Ser Leu Ser Ser Ser Gly Leu Ala Leu Thr Ser Arg Pro Asp 
1115 1120 1125 

cag gta tea cag gtg tct ggt gag cag ctg aaa ggc agt ggt gee act 3581 
Gin Val Ser Gin Val Ser Gly Glu Gin Leu Lys Gly Ser Gly Ala Thr 
1130 1135 1140 

cct cca gga gca ccc cca gaa atg gaa ccc tct tct ggc aac tct ggc 3629 
Pro Pro Gly Ala Pro Pro Glu Met Glu Pro Ser Ser Gly Asn Ser Gly 
1145 1150 1155 1160 

ccc aag cag gtg get cct gtg ctg ttg aca cga egg cgt aac aac ttg 3677 
Pro Lys Gin Val Ala Pro Val Leu Leu Thr Arg Arg Arg Asn Asn Leu 
1165 1170 1175 
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gac aac age tgg gec tec aag aaa atg get gca ace egg cct tta get 3725 
Asp Asn Ser Trp Ala Ser Lys Lys Met Ala Ala Thr Arg Pro Leu Ala 
1180 1185 1190 

gga etc cag aaa gee cag tct gtg cat agt ttg gta cca cag gat gag 3773 
Gly Leu Gin Lys Ala Gin Ser Val His Ser Leu Val Pro Gin Asp Glu 
1195 1200 1205 

gtg cct tea tea cgt cca ctg etc ttc egg gag gca gag ace cag ggc 3821 
Val Pro Ser Ser Arg Pro Leu Leu Phe Arg Glu Ala Glu Thr Gin Gly 
1210 1215 1220 

age tta gga tec ctg cca caa get ggt ggc tgc tea tct cag ccc cac 3869 
Ser Leu Gly Ser Leu Pro Gin Ala Gly Gly Cys Ser Ser Gin Pro His 
1225 1230 1235 1240 

tec tac cag aac cac acc acc agt tct atg gee aag eta gcg cgt agt 3917 
Ser Tyr Gin Asn His Thr Thr Ser Ser Met Ala Lys Leu Ala Arg Ser 
1245 1250 1255 

att tct gtt ggc gag aat ccg ggc ctg gca act gaa cct caa get cct 3965 
He Ser Val Gly Glu Asn Pro Gly Leu Ala Thr Glu Pro Gin Ala Pro 
1260 1265 1270 



gca ccg ate cga ate tea cca ttc aac aaa eta get ctg cct age agg 
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Ala Pro He Arg He Ser Pro Phe Asn Lys Leu Ala Leu Pro Ser Arg 
1275 1280 1285 

get cac ctt gtc ctg gac ate ccc aaa cca ctt cct gac cgt cct act 4061 
Ala His Leu Val Leu Asp He Pro Lys Pro Leu Pro Asp Arg Pro Thr 
1290 1295 1300 

ctg acc aca ttc tea cct gta tec aag ggc ctg acc cac aat gaa aca 4109 
Leu Thr Thr Phe Ser Pro Val Ser Lys Gly Leu Thr His Asn Glu Thr 
1305 1310 1315 1320 

gaa caa teg ggg ccc ctt cgt gag cct agg aag get cat act aca gtt 4157 
Glu Gin Ser Gly Pro Leu Arg Glu Pro Arg Lys Ala His Thr Thr Val 
1325 1330 1335 

gaa aag cac tec tgt tta ggg gag ggt act act cat aaa tct agg aca 4205 
Glu Lys His Ser Cys Leu Gly Glu Gly Thr Thr His Lys Ser Arg Thr 
1340 1345 1350 

gag tgc cag get tat cct gga ccc aac cac ccc tgt cgc cag caa ctg 4253 
Glu Cys Gin Ala Tyr Pro Gly Pro Asn His Pro Cys Arg Gin Gin Leu 
1355 1360 1365 

cca gtc aac aac ctt etc caa get gag age ttg cag ccc ctg tec cct 4301 
Pro Val Asn Asn Leu Leu Gin Ala Glu Ser Leu Gin Pro Leu Ser Pro 
1370 1375 1380 
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gag aag act cgt aac ccc gtg gaa age age agg cca ggg gta gec ctg 
Glu Lys Thr Arg Asn Pro Val Glu Ser Ser Arg Pro Gly Val Ala Leu 
1385 1390 1395 1400 



4349 



age cag gac tea gaa ctg gee ttg agt ctg caa cag tgt gaa cag etc 
Ser Gin Asp Ser Glu Leu Ala Leu Ser Leu Gin Gin Cys Glu Gin Leu 
1405 1410 1415 



4397 



gtg gca gag etc cag ggg aat gta cgc cag gca gtg gag etc tac cgc 4445 
Val Ala Glu Leu Gin Gly Asn Val Arg Gin Ala Val Glu Leu Tyr Arg 
1420 1425 1430 



gcg gtg ace age tgt aag aca cct teg gca gag caa agt cac ate acc 4493 
Ala Val Thr Ser Cys Lys Thr Pro Ser Ala Glu Gin Ser His He Thr 
1435 1440 1445 

cgt etc ctg aga gac acc ttc tct ccg gtg cga cag gag etc gag gtt 4541 
Arg Leu Leu Arg Asp Thr Phe Ser Pro Val Arg Gin Glu Leu Glu Val 
1450 1455 1460 



ctg get ggg gca gtg ctg tec age cca ggt ggc age cct ggg get gtg 4589 
Leu Ala Gly Ala Val Leu Ser Ser Pro Gly Gly Ser Pro Gly Ala Val 
1465 1470 1475 1480 

gcg get gag cag acg cag gee ctg ttg gag caa tac tec gag eta ctg 4637 
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Ala Ala Glu Gin Thr Gin Ala Leu Leu Glu Gin Tyr Ser Glu Leu Leu 
1485 1490 1495 

eta aga get gtg gag egg cgc atg gag cgc aga etc tgagctcctg a 4684 
Leu Arg Ala Val Glu Arg Arg Met Glu Arg Arg Leu 
1500 1505 

<210> 7 
<211> 734 
<212> DNA 
<213> Mouse 

<220> 
<221> CDS 
<222> (1).. (732) 

<400> 7 

agt age aaa tat tea aac gag teg aga age cag gcg gac tct ggc ttc 48 

Ser Ser Lys Tyr Ser Asn Glu Ser Arg Ser Gin Ala Asp Ser Gly Phe 
15 10 15 

ctg ggg ctg egg ccg ace teg gtg gat ccc get ctg agg egg egg egg 96 
Leu Gly Leu Arg Pro Thr Ser Val Asp Pro Ala Leu Arg Arg Arg Arg 
20 25 30 
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130 135 140 

tta tgg gag aaa ctg gca aag cag ggc gaa ctg ccc agg gat gtg cgc 480 
Leu Tip Glu Lys Leu Ala Lys Gin Gly Glu Leu Pro Arg Asp Val Arg 
145 150 155 160 



aag gca cag gcc cga etc ctt age cct ccc aca cca aag gec aaa cct 
Lys Ala Gin Ala Arg Leu Leu Ser Pro Pro Thr Pro Lys Ala Lys Pro 
165 170 175 



528 



ggg ccc cag gac ate att gag cga ccc ttc tat gac etc tgg aac cca 
Gly Pro Gin Asp He He Glu Arg Pro Phe Tyr Asp Leu Trp Asn Pro. 
180 185 190 



576 



gac aac cct ctg gac acg cct ttg att ggt cag gat gca ttt ttt ctg 
Asp Asn Pro Leu Asp Thr Pro Leu He Gly Gin Asp Ala Phe Phe Leu 
195 200 205 



624 



gaa cag ace aag aag aaa ggc gtg agg egg cca caa cgc etc cac ate 
Glu Gin Thr Lys Lys Lys Gly Val Arg Arg Pro Gin Arg Leu His He 
210 215 220 



672 



aag cct tec cag gtg cct gca gtg gag gtg att cct gca gga gcc tec 
Lys Pro Ser Gin Val Pro Ala Val Glu Val He Pro Ala Gly Ala Ser 
225 230 235 240 



720 
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Leu Glu Asp Val Arg Leu Gin Glu Arg Thr Thr Gly Gly Leu Leu Ala 
65 70 75 

gag gcc cca aac gaa aag etc ttc ttc gtg gac aca gga ttc aag aga 291 
Glu Ala Pro Asn Glu Lys Leu Phe Phe Val Asp Thr Gly Phe Lys Arg 
80 85 90 95 

aaa gaa cca aga aag aag agg acc ttg gtc cag aag aag tea cag cgt 339 
Lys Glu Pro Arg Lys Lys Arg Thr Leu Val Gin Lys Lys Ser Gin Arg 
. 100 105 110 

etc cag aaa ccc tta egg gtt gac ctt gcc ctt gag aat cat tct aag 387 
Leu Gin Lys Pro Leu Arg Val Asp Leu Ala Leu Glu Asn His Ser Lys' 
115 120 125 

ate cct get ccc aaa gac ate etc gca cat cag gtc cct aat gcc aag 435 
He Pro Ala Pro Lys Asp He Leu Ala His Gin Val Pro Asn Ala Lys 
130 135 140 

aag etc agg cga aag gag gag tta tgg gag aaa ctg gca aag cag ggc 483 
Lys Leu Arg Arg Lys Glu Glu Leu Trp Glu Lys Leu Ala Lys Gin Gly 
145 150 155 

gaa ctg ccc agg gat gtg cgc aag gca cag gcc cga etc ctt age cct 531 
Glu Leu Pro Arg Asp Val Arg Lys Ala Gin Ala Arg Leu Leu Ser Pro 
160 165 170 175 

ccc aca cca aag gcc aaa cct ggg ccc cag gac ate att gag cga ccc 579 
Pro Thr Pro Lys Ala Lys Pro Gly Pro Gin Asp He He Glu Arg Pro 
•180 185 190 

ttc tat gac etc tgg aac cca gac aac cct ctg gac acg cct ttg att .627 
Phe Tyr Asp Leu Trp Asn Pro Asp Asn Pro Leu Asp Thr Pro Leu He 
195 200 205 

ggt cag gat gca ttt ttt ctg gaa cag acc aag aag aaa ggc gtg agg 675 
Gly Gin Asp Ala Phe Phe Leu Glu Gin Thr Lys Lys Lys Gly Val Arg 



80 / 
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egg ctt cag cac caa gaa ctt ttc agg ctg cgt ggg ate aag gee cag 1155 
Arg Leu Gin His Gin Glu Leu Phe Arg Leu Arg Gly lie Lys Ala Gin 
370 375 380 

gtg gec cga agg ctg gca gaa ctg gca cgc egg agg gag cag egg cgc 1203 
Val Ala Arg Arg Leu Ala Glu Leu Ala Arg Arg Arg Glu Gin Arg Arg 
385 390 395 

ata egg cga ctg gca gag get gac aag ccc cga agg ctg gga egg etc 1251 
He Arg Arg Leu Ala Glu Ala Asp Lys Pro Arg Arg Leu Gly Arg Leu 
400 405 410 415 

aag tac cag get cct gac att gat gtg cag etc age tct gag ttg tct 1299 
Lys Tyr Gin Ala Pro Asp He Asp Val Gin Leu Ser Ser Glu Leu Ser 
420 425 430 

ggc tea etc agg aca ctg aag cca gaa ggt cac att etc cga gac agg 1347 
Gly Ser Leu Arg Thr Leu Lys Pro Glu Gly His He Leu Arg Asp Arg 
435 440 445 

ttc aag age ttc cag aag aga aat atg att gag ccc cga gaa cga gee 1395 
Phe Lys Ser Phe Gin Lys Arg Asn Met He Glu Pro Arg Glu Arg Ala 
450 455 460 

aag ttc aag cgc aaa tac aaa gtg aag ctg gtg gag aag egg gee tac 1443 
Lys Phe Lys Arg Lys Tyr Lys Val Lys Leu Val Glu Lys Arg Ala Tyr 
465 470 475 

cgt gag att cag ttg tag ctgtgcagat g 1469 

Arg Glu He Gin Leu 

480 



<210> 9 
<211> 1305 
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115 120 125 

Tyr Glu Phe Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala 
130 135 140 

Asp Gin He Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu 
145 150 155 160 

Tyr Asn Ala Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val 
165 170 175 

Glu His He Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin 
180 185 190 

Thr Glu Ser Ser Leu Pro Gly Arg Arg Lys Glu Arg Pro Thr Ser Leu 
195 200 205 

Asn Val Phe Pro Leu Ala Asp Gly Met Cys Pro Asn Asp Glu Met Ser 
210 215 220 

Glu Ser Gly Gin Ser Ser Ala Ala Ala Thr Pro Ser Thr Thr Gly Thr 
225 230 235 240 

Lys Ser Asn Thr Pro Thr Ser Ser Val Pro Ser Ala Ala Val Thr Pro 
245 250 255 
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Leu Asn Glu Ser Leu Gin Pro Leu Gly Asp Tyr Val Ser Val Thr Lys 
260 265 270 

Asn Asn Lys Gin Ala Arg Glu Lys Arg Asn Ser Arg Asn Met Glu Val 
275 280 285 

Gin Val Thr Gin Glu Met Arg Asn Val Ser He Gly Met Gly Ser Ser 
290 295 300 

Asp Glu Trp Ser Asp Val Gin Asp He He Asp Ser Thr Pro Glu Leu 
305 310 315 320 

Asp Val Cys Pro Glu Thr Arg Leu Glu Arg Thr Gly Ser Ser Pro Thr 
325 330 335 

Gin Gly He Val Asn Lys Ala Phe Gly He Asn Thr Asp Ser Leu Tyr 
340 345 350 

His Glu Leu Ser Thr Ala Gly Ser Glu Val lie Gly Asp Val Asp Glu 
355 360 365 

Gly Ala Asp Leu Leu Gly Glu Phe Ser Val Arg Asp Asp Phe Phe Gly 
370 375 380 

Met Gly Lys Glu Val Gly Asn Leu Leu Leu Glu Asn Ser Gin Leu Leu 
385 390 395 400 
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Glu Thr Lys Asn Ala Leu Asn Val Val Lys Asn Asp Leu He Ala Lys 
405 410 415 

Val Asp Gin Leu Ser Gly Glu Gin Glu Val Leu Lys Gly Glu Leu Glu 
420 425 430 

Ala Ala Lys Gin Ala Lys Val Lys Leu Glu Asn Arg lie Lys Glu Leu 
435 440 445 

Glu Glu Glu Leu Lys Arg Val Lys Ser Glu Ala Val Thr Ala Arg Arg 
450 455 460 

Glu Pro Arg Glu Glu Val Glu Asp Val Ser Ser Tyr Leu Cys Thr Glu 
465 470 475 480 

Leu Asp Lys He Pro Met Ala Gin Arg Arg Arg Phe Thr Arg Val Glu 
485 490 495 

Met Ala Arg Val Leu Met Glu Arg Asn Gin Tyr Lys Glu Arg Leu Met 
500 505 510 

Glu Leu Gin Glu Ala Val Arg Trp Thr Glu Met lie Arg Ala Ser Arg 
515 520 525 

Glu His Pro Ser Val Gin Glu Lys Lys Lys Ser Thr He Trp Gin Phe 
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530 535 540 

Phe Ser Arg Leu Phe Ser Ser Ser Ser Ser Pro Pro Pro Ala Lys Arg 
545 550 555 560 

Ser Tyr Pro Ser Val Asn He His Tyr Lys Ser Pro Thr Ala Ala Gly 
565 570 575 

Phe Ser Gin Arg Arg Ser His Ala Leu Cys Gin He Ser Ala Gly Ser 
580 585 590 

Arg Pro Leu Glu Phe Phe Pro Asp Asp Asp Cys Thr Ser Ser Ala Arg 
595 600 605 

Arg Glu Gin Lys Arg Glu Gin Tyr Arg Gin Val Arg Glu His Val Arg 
610 615 620 

Asn Asp Asp Gly Arg Leu Gin Ala Cys Gly Trp Ser Leu Pro Ala Lys 
625 630 635 640 

Tyr Lys Gin Leu Ser Pro Asn Gly Gly Gin Glu Asp Thr Arg Met Lys 
645 650 655 

Asn Val Pro Val Pro Val Tyr Cys Arg Pro Leu Val Glu Lys Asp Pro 
660 665 670 

I 
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945 950 955 960 

Cys Leu His Ser He Lys Leu Lys Asp Ser Val Leu Ser Leu Val His 
965 970 975 

Val Lys Gly Arg Val Leu Val Ala Leu Ala Asp Gly Thr Leu Ala He 
980 985 990 

Phe His Arg Gly Glu Asp Gly Gin Trp Asp Leu Ser Asn Tyr His Leu 
995 1000 1005 

Met Asp Leu Gly His Pro His His Ser He Arg Cys Met Ala Val Val 
1010 1015 1020 

Asn Asp Arg Val Trp Cys Gly Tyr Lys Asn Lys Val His Val He Gin 
025 1030 1035 1040 

Pro Lys Thr Met Gin lie Glu Lys Ser Phe Asp Ala His Pro Arg Arg 
1045 1050 1055 

Glu Ser Gin Val Arg Gin Leu Ala Trp He Gly Asp Gly Val Trp Val 
1060 1065 1070 

Ser He Arg Leu Asp Ser Thr Leu Arg Leu Tyr His Ala His Thr His 
1075 1080 1085 
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Asp Asp Tyr Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu 
20 25 30 

Ala Gly Ser He Tyr Arg Glu Phe Glu Arg Leu He His Cys Tyr Asp 
35 40 45 

Glu Glu Val Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu 
50 55 60 

Asn Leu Asp Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu 
65 70 75 80 

Glu Leu Leu Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg 
85 90 95 

Glu Lys Ala Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu 
100 105 110 

Asp Ala Leu Glu Gin Glu Lys Lys Glu Leu Gin He Gin Val Glu His 
115 120 125 

Tyr Glu Phe Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala 
130 135 140 

Asp Gin He Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu 
145 150 155 160 
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Tyr Asn Ala Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val 
165 170 175 

Glu His He Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin 
180 185 190 

Thr Glu Ser Ser Leu Pro Gly Arg Ser Pro Arg Gin Ser Trp Arg Lys 
195 200 205 

Ser Arg Lys Glu Arg Pro Thr Ser Leu Asn Val Phe Pro Leu Ala Asp 
210 215 220 

Gly Met Cys Pro Asn Asp Glu Met Ser Glu Ser Gly Gin Ser Ser Ala 
225 230 235 240 

Ala Ala Thr Pro Ser Thr Thr Gly Thr Lys Ser Asn Thr Pro Thr Ser 
245 250 255 

Ser Val Pro Ser Ala Ala Val Thr Pro Leu Asn Glu Ser Leu Gin Pro 
260 265 270 

Leu Gly Asp Tyr Val Ser Val Thr Lys Asn Asn Lys Gin Ala Arg Glu 
275 280 285 

Lys Arg Asn Ser Arg Asn Met Glu Val Gin Val Thr Gin Glu Met Arg 
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Gin Glu Val Leu Lys Gly Glu Leu Glu Ala Ala Lys Gin Ala Lys Val 
435 440 445 

Lys Leu Glu Asn Arg He Lys Glu Leu Glu Glu Glu Leu Lys Arg Val 
450 455 460 

Lys Ser Glu Ala Val Thr Ala Arg Arg Glu Pro Arg Glu Glu Val Glu . 
465 470 475 480 

Asp Val Ser Ser Tyr Leu Cys Thr Glu Leu Asp Lys He Pro Met Ala 
485 490 495 

Gin Arg Arg Arg Phe Thr Arg Val Glu Met Ala Arg Val Leu Met Glu 
500 505 510 

Arg Asn Gin Tyr Lys Glu Arg Leu Met Glu Leu Gin Glu Ala Val Arg 
515 520 525 

Trp Thr Glu Met He Arg Ala Ser Arg Glu His Pro Ser Val Gin Glu 
530 535 540 

Lys Lys Lys Ser Thr He Trp Gin Phe Phe Ser Arg Leu Phe Ser Ser 
545 550 555 560 

Ser Ser Ser Pro Pro Pro Ala Lys Arg Ser Tyr Pro Ser Val Asn He 
565 570 575 
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His Tyr Lys Ser Pro Thr Aia Ala Gly Phe Ser Gin Arg Arg Ser His 
580 585 590 

Ala Leu Cys Gin He Ser Ala Gly Ser Arg Pro Leu Glu Phe Phe Pro 
595 600 605 

Asp Asp Asp Cys Thr Ser Ser Ala Arg Arg Glu Gin Lys Arg Glu Gin 
610 615 620 

Tyr Arg Gin Val Arg Glu His Val Arg Asn Asp Asp Gly Arg Leu Gin 
625 630 635 640 

Ala Cys Gly Trp Ser Leu Pro Ala Lys Tyr Lys Gin Leu Ser Pro Asn 
645 650 655 

Gly Gly Gin Glu Asp Thr Arg Met Lys Asn Val Pro Val Pro Val Tyr 
660 665 670 

Cys Arg Pro Leu Val Glu Lys Asp Pro Ser Thr Lys Leu Trp Cys Ala 
675 680 685 

Ala Gly Val Asn Leu Ser Gly Trp Lys Pro His Glu Giu Asp Ser Ser 
690 695 700 

Asn Gly Pro Lys Pro Val Pro Gly Arg Asp Pro Leu Thr Cys Asp Arg 
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705 710 715 720 

Glu Gly Glu Gly Glu Pro Lys Ser Thr His Pro Ser Pro Glu Lys Lys 
725 730 735 

Lys Ala Lys Glu Thr Pro Glu Ala Asp Ala Thr Ser Ser Arg Val Trp 
740 745 750 

He Leu Thr Ser Thr Leu Thr Thr Ser Lys Val Val He He Asp Ala 
755 760 765 

Asn Gin Pro Gly Thr He Val Asp Gin Phe Thr Val Cys Asn Ala His 
770 775 780 

Val Leu Cys He Ser Ser He Pro Ala Ala Ser Asp Ser Asp Tyr Pro 
785 790 795 800 

Pro Gly Glu Met Phe Leu Asp Ser Asp Val Asn Pro Glu Asp Ser Gly 
805 810 815 

Ala Asp Gly Val Leu Ala Gly He Thr Leu Val Gly Cys Ala Thr Arg 
820 825 830 

Cys Asn Val Pro Arg Ser Asn Cys Ser Ser Arg Gly Asp Thr Pro Val 
835 840 845 
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Leu Asp Lys Gly Gin Gly Asp Val Ala Thr Thr Ala Asn Gly Lys Val 
850 855 860 

Asn Pro Ser Gin Ser Thr Glu Glu Ala Thr Glu Ala Thr Glu Val Pro 
865 870 875 880 

Asp Pro Gly Pro Ser Glu Ser Glu Ala Thr Thr Val Arg Pro Gly Pro 
885 890 895 

Leu Thr Glu His Val Phe Thr Asp Pro Ala Pro Thr Pro Ser Ser Ser 
900 905 910 

Thr Gin Pro Ala Ser Glu Asn Gly Ser Glu Ser Asn Gly Thr He Val 
915 920 925 

Gin Pro Gin Val Glu Pro Ser Gly Glu Leu Ser Thr Thr Thr Ser Ser 
930 935 940 

Ala Ala Pro Thr Met Trp Leu Gly Ala Gin Asn Gly Trp Leu Tyr Val 
945 950 955 960 

His Ser Ala Val Ala Asn Trp Lys Lys Cys Leu His Ser He Lys Leu 
965 970 975 

Lys Asp Ser Val Leu Ser Leu Val His Val Lys Gly Arg Val Leu Val 
980 985 990 
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Ala Leu Ala Asp Gly Thr Leu Ala He Phe His Arg Gly Glu Asp Gly 
995 1000 1005 

Gin Trp Asp Leu Ser Asn Tyr His Leu Met Asp Leu Gly His Pro His 
1010 1015 1020 

His Ser He Arg Cys Met Ala Val Val Asn Asp Arg Val Trp Cys Gly 
025 1030 1035 1040 

Tyr Lys Asn Lys Val His Val He Gin Pro Lys Thr Met Gin He Glu 
1045 1050 1055 

Lys Ser Phe Asp Ala His Pro Arg Arg Glu Ser Gin Val Arg Gin Leu 
1060 1065 1070 

Ala Trp He Gly Asp Gly Val Trp Val Ser He Arg Leu Asp Ser Thr 
1075 1080 1085 

Leu Arg Leu Tyr His Ala His Thr His Gin His Leu Gin Asp Val Asp 
1090 1095 1100 

He Glu Pro Tyr Val Ser Lys Met Leu Gly Thr Gly Lys Leu Gly Phe 
105 1110 1115 1120 

Ser Phe Val Arg He Thr Ala Leu Leu He Ala Gly Asn Arg Leu Trp 
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1125 1130 1135 

Val Gly Thr Gly Asn Gly Val Val He Ser He Pro Leu Thr Glu Thr 
1140 1145 1150 

Val Val Leu His Arg Gly Gin Leu Leu Gly Leu Arg Ala Asn Lys Thr 
1155 1160 1165 

Ser Pro Thr Ser Gly Glu Gly Thr Arg Pro Gly Gly He He His Val 
1170 1175 1180 

Tyr Gly Asp Asp Ser Ser Asp Lys Ala Ala Ser Ser Phe He Pro Tyr 
185 1190 1195 1200 

Cys Ser Met Ala Gin Ala Gin Leu Cys Phe His Gly His Arg Asp Ala 
1205 1210 1215 

Val Lys Phe Phe Val Ser Val Pro .Gly Asn Val Leu Ala Thr Leu Asn 
• 1220 1225 1230 

Gly Ser Val Leu Asp Ser Pro Ser Glu Gly Pro Gly Pro Ala Ala Pro 
1235 1240 1245 

Ala Ala Asp Ala Glu Gly Gin Lys Leu Lys Asn Ala Leu Val Leu Ser 
1250 1255 1260 
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Gly Gly Glu Gly Tyr He Asp Phe Arg He Gly Asp Gly Glu Asp Asp 
265 1270 1275 1280 

Glu Thr Glu Glu Cys Ala Gly Asp Val Asn Gin Thr Lys Pro Ser Leu 
1285 1290 1295 

Ser Lys Ala Glu Arg Ser His He He Val Trp Gin Val Ser Tyr Thr 
1300 1305 1310 

Pro Glu 



<210> 11 
<211> 1337 
<212> PRT 
<213> Mouse 

<400> 11 

Met Met Glu He Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin 
15 10 15 

Asp Asp Tyr Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu 
20 25 v 30 

Ala Gly Ser He Tyr Arg Glu Phe Glu Arg Leu lie His Cys Tyr Asp 
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Glu His He Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin 
180 185 190 

Thr Glu Ser Ser Leu Pro Gly Arg Ser Arg Lys Glu Arg Pro Thr Ser 
195 200 205 

Leu Asn Val Phe Pro Leu Ala Asp Gly Met Val Arg Ala Gin Met Gly 
210 215 220 

Gly Lys Leu Val Pro Ala Gly Asp His Trp His Leu Ser Asp Leu Gly 
225 230 235 240 

Gin Leu Gin Ser Ser Ser Ser Tyr Gin Cys Pro Asn Asp Glu Met Ser 
245 250 255 

Glu Ser Gly Gin Ser Ser Ala Ala Ala Thr Pro Ser Thr Thr Gly Thr 
260 265 270 

Lys Ser Asn Thr Pro Thr Ser Ser Val Pro Ser Ala Ala Val Thr Pro 
275 280 285 

Leu Asn Glu Ser Leu Gin Pro Leu Gly Asp Tyr Val Ser Val Thr Lys 
290 295 300 

Asn Asn Lys Gin Ala Arg Glu Lys Arg Asn Ser Arg Asn Met Glu Val 
305 310 315 320 
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450 455 460 

Ala Ala Lys Gin Ala Lys Val Lys Leu Glu Asn Arg He Lys Glu Leu t 
465 470 475 480 

Glu Glu Glu Leu Lys Arg Val Lys Ser Glu Ala Val Thr Ala Arg Arg 
485 490 495 

Glu Pro Arg Glu Glu Val Glu Asp Val Ser Ser Tyr Leu Cys Thr Glu 
500 505 510 

Leu Asp Lys He Pro Met Ala Gin Arg Arg Arg Phe Thr Arg Val Glu 
515 520 525 

Met Ala Arg Val Leu Met Glu Arg Asn Gin Tyr Lys Glu Arg Leu Met 
530 535 540 

Glu Leu Gin Glu Ala Val Arg Trp Thr Glu Met He Arg Ala Ser Arg 
545 550 555 . 560 

Glu His Pro Ser Val Gin Glu Lys Lys Lys Ser Thr He Trp Gin Phe 
565 ' 570 575 

Phe Ser Arg Leu Phe Ser Ser Ser Ser Ser Pro Pro Pro Ala Lys Arg 
580 585 590 
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Ser Tyr Pro Ser Val Asn He His Tyr Lys Ser Pro Thr Ala Ala Gly 
595 600 605 

Phe Ser Gin Arg Arg Ser His Ala Leu Cys Gin He Ser Ala Gly Ser 
610 615 620 

Arg Pro Leu Glu Phe Phe Pro Asp Asp Asp Cys Thr Ser Ser Ala Arg 
625 630 635 640 

Arg Glu Gin Lys Arg Glu Gin Tyr Arg Gin Val Arg Glu His Val Arg 
645 650 655 

Asn Asp Asp Gly Arg Leu Gin Ala Cys Gly Trp Ser Leu Pro Ala Lys 
660 665 670 

Tyr Lys Gin Leu Ser Pro Asn Gly Gly Gin Glu Asp Thr Arg Met Lys 
675 680 685 

Asn Val Pro Val Pro Val Tyr Cys Arg Pro Leu Val Glu Lys Asp Pro 
690 695 700 

Ser Thr Lys Leu Trp Cys Ala Ala Gly Val Asn Leu Ser Gly Trp Lys 
705 710 715 720 

Pro His Glu Glu Asp Ser Ser Asn Gly Pro Lys Pro Val Pro Gly Arg 
725 730 735 
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Asp Pro Leu Thr Cys Asp Arg Glu Gly Glu Gly Glu Pro Lys Ser Thr 
740 745 750 

His Pro Ser Pro Glu Lys Lys Lys Ala Lys Glu Thr Pro Glu Ala Asp 
755 760 765 

Ala Thr Ser Ser Arg Val Trp He Leu Thr Ser Thr Leu Thr Thr Ser 
770 775 780 

Lys Val Val He He Asp Ala Asn Gin Pro Gly Thr He Val Asp Gin 
785 790 795 800 

Phe Thr Val Cys Asn Ala His Val Leu Cys He Ser Ser He Pro Ala 
805 810 815 

Ala Ser Asp Ser Asp Tyr Pro Pro Gly Glu Met Phe Leu Asp Ser Asp 
820 825 830 

Val Asn Pro Glu Asp- Ser Gly Ala Asp Gly Val Leu Ala Gly He Thr 
835 840 845 

Leu Val Gly Cys Ala Thr Arg Cys Asn Val Pro Arg Ser Asn Cys Ser 
850 855 860 

Ser Arg Gly Asp Thr Pro Val Leu Asp Lys Gly Gin Gly Asp Val Ala 
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865 870 875 880 

Thr Thr Ala Asn Gly Lys Val Asn Pro Ser Gin Ser Thr Glu Glu Ala 
885 890 895 

Thr Glu Ala Thr Glu Val Pro Asp Pro Gly Pro Ser Glu Ser Glu Ala" 
900 905 910 

Thr Thr Val Arg Pro Gly Pro Leu Thr Glu His Val Phe Thr Asp Pro ; 
915 920 925 

Ala Pro Thr Pro Ser Ser Ser Thr Gin Pro Ala Ser Glu Asn Gly Ser 
930 935 940 

Glu Ser Asn Gly Thr He Val Gin Pro Gin Val Glu Pro Ser Gly Glu 
945 950 955 960 

Leu Ser Thr Thr Thr Ser Ser Ala Ala Pro Thr Met Trp Leu Gly Ala 
... 965 970 975 

Gin Asn Gly Trp Leu Tyr Val His Ser Ala Val Ala Asn Trp Lys Lys 
980 985 990 

Cys Leu His Ser lie Lys Leu Lys Asp Ser Val Leu Ser Leu Val His 
995 - 1000 1005 
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Val Lys Gly Arg Val Leu Val Ala Leu Ala Asp Gly Thr Leu Ala He* 
1010 1015 1020 

Phe His Arg Gly Glu Asp Gly Gin Trp Asp Leu Ser Asn Tyr His Leu 
025 1030 1035 1040 

Met Asp Leu Gly His Pro His His Ser He Arg Cys Met Ala Val Val 
1045 1050 1055 

Asn Asp Arg Val Trp Cys Gly Tyr Lys Asn Lys Val His Val He Gin 
1060 . 1065 1070 

Pro Lys Thr Met Gin He Glu Lys Ser Phe Asp Ala His Pro Arg Arg 
1075 1080 1085 

Glu Ser Gin Val Arg Gin Leu Ala Trp He Gly Asp Gly Val Trp Val 
1090 1095 1100 

Ser lie Arg Leu Asp Ser Thr Leu Arg Leu Tyr His Ala His Thr His 
105 1110 1115 1120 

Gin His Leu Gin Asp Val Asp He Glu Pro Tyr Val Ser Lys Met Leu 
1125 1130 1135 

Gly Thr Gly Lys Leu Gly Phe Ser Phe Val Arg He Thr Ala Leu Leu 
1140 1145 1150 
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He Ala Gly Asn Arg Leu Trp Val Gly Thr Gly Asn Gly Val Val He 
1155 1160 1165 

Ser He Pro Leu Thr Glu Thr Val Val Leu His Arg Gly Gin Leu Leu 
1170 1175 1180 

Gly Leu Arg Ala Asn Lys Thr Ser Pro Thr Ser Gly Glu Gly Thr Arg 
185 1190 1195 1200 

Pro Gly Gly He He His Val Tyr Gly Asp Asp Ser Ser Asp Lys Ala 
1205 1210 1215 

Ala Ser Ser Phe lie Pro Tyr Cys Ser Met Ala Gin Ala Gin Leu Cys 
1220 1225 1230 

Phe His Gly His Arg Asp Ala Val Lys Phe Phe Val Ser Val Pro Gly 
1235 1240 1245 

Asn Val Leu Ala Thr Leu Asn Gly Ser Val Leu Asp Ser Pro Ser Glu 
1250 1255 1260 

Gly Pro Gly Pro Ala Ala Pro Ala Ala Asp Ala Glu Gly Gin Lys Leu 
265 1270 1275 1280 

Lys Asn Ala Leu Val Leu Ser Gly Gly Glu Gly Tyr He Asp Phe Arg 
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1285 1290 1295 

lie Gly Asp Gly Glu Asp Asp Glu Thr Glu Glu Cys Ala Gly Asp Val 
1300 1305 1310 

Asn Gin Thr Lys Pro Ser Leu Ser Lys Ala Glu Arg Ser His He He 
1315 1320 1325 

Val Trp Gin Val Ser Tyr Thr Pro Glu 
1330 1335 



<210> 12 
<211> 1336 
<212> PRT 
<213> Mouse 

<400> 12 

Met Met Glu He Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin 
15 10 15 

Asp Asp Tyr Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu 
20 25 30 

Ala Gly Ser He Tyr Arg Glu Phe Glu Arg Leu lie His Cys Tyr Asp 
35 40 45 
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Glu Glu Val Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu 
50 55 60 

Asn Leu Asp Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu 
65 70 75 80 

Glu Leu Leu Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg * 
85 90 95 

Glu Lys Ala Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu 
100 105 110 

Asp Ala Leu Glu Gin Glu Lys Lys Glu Leu Gin He Gin Val Glu His 
115 120 125 

Tyr Glu Phe Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala 
130 135 140 

Asp Gin He Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu 
145 150 155 160 

Tyr Asn Ala Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val 
165 170 175 



Glu His He Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin 
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180 185 190 

Thr Glu Ser Ser Leu Pro Gly Arg Arg Lys Glu Arg Pro Thr Ser Leu 
195 200 205 

Asn Val Phe Pro Leu Ala Asp Gly Met Val Arg Ala Gin Met Gly Gly 
210 215 220 

Lys Leu Val Pro Ala Gly Asp His Trp His Leu Ser Asp Leu Gly Gin 
225 230 235 240 

Leu Gin Ser Ser Ser Ser Tyr Gin Cys Pro Asn Asp Glu Met Ser Glu 
245 250 255 

Ser Gly Gin Ser Ser Ala Ala Ala Thr Pro Ser Thr Thr Gly Thr Lys 
260 265 270 

Ser Asn Thr Pro Thr Ser Ser Val Pro Ser Ala Ala Val Thr Pro Leu 
275 280 285 

Asn Glu Ser Leu Gin Pro Leu Gly Asp Tyr Val Ser Val Thr Lys Asn 
290 295 300 

Asn Lys Gin Ala Arg Glu Lys Arg Asn Ser Arg Asn Met Glu Val Gin 
305 310 315 320 
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Val Thr Gin Glu Met Arg Asn Val Ser He Gly Met Gly Ser Ser Asp 
325 330 335 

Glu Trp Ser Asp Vaf Gin Asp lie He Asp Ser Thr Pro Glu Leu Asp 
340 '•* 345 350 

Val Cys Pro Glu Thr Arg Leu Glu Arg Thr Gly Ser Ser Pro Thr Gin 
355 360 365 

Gly He Val Asn Lys Ala Phe Gly He Asn Thr Asp Ser Leu Tyr His 
370 375 380 

Glu Leu Ser Thr Ala- Gly Ser Glu Val He Gly Asp Val Asp Glu Gly 
385 390 395 400 

Ala Asp Leu Leu Gly Glu Phe Ser Val Arg Asp Asp Phe Phe Gly Met 
405 410 415 



Gly Lys Glu Val Gly Asn Leu Leu Leu Glu Asn Ser Gin Leu Leu Glu 
420 425 430 

Thr Lys Asn Ala Leu Asn Val Val Lys Asn Asp Leu lie Ala Lys Val 
435 440 445 

Asp Gin Leu Ser Gly Glu Gin Glu Val Leu Lys Gly Glu Leu Glu Ala 
450 455 460 
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595 600 605 

Ser Gin Arg Arg Ser His Ala Leu Cys Gin He Ser Ala Gly Ser Arg 
610 615 620 

Pro Leu Glu Phe Phe Pro Asp Asp Asp Cys Thr Ser Ser Ala Arg Arg 
625 630 635 640 

Glu Gin Lys Arg Glu Gin Tyr Arg Gin Val Arg Glu His Val Arg Asn 
645 650 655 



Asp Asp Gly Arg Leu Gin Ala Cys Gly Trp Ser Leu Pro Ala Lys Tyr 
660 665 670 

Lys Gin Leu Ser Pro Asn Gly Gly Gin Glu Asp Thr Arg Met Lys Asn 
675 680 685 

Val Pro Val Pro Val Tyr Cys Arg Pro Leu Val Glu Lys Asp Pro Ser 
690 695 700 

Thr Lys Leu Trp Cys Ala Ala Gly Val Asn Leu Ser Gly Trp Lys Pro 
705 710 715 720 

His Glu Glu Asp Ser Ser Asn Gly Pro Lys Pro Val Pro Gly Arg Asp 
725 730 735 
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Pro Leu Thr Cys Asp Arg Glu Gly Glu Gly Glu Pro Lys Ser Thr His 
740 745 750 

Pro Ser Pro Glu Lys Lys Lys Ala Lys Glu Thr Pro Glu Ala Asp Ala 
755 760 765 

Thr Ser Ser Arg Val Trp He Leu Thr Ser Thr Leu Thr Thr Ser Lys 
770 775 780 

Val Val He He Asp Ala Asn Gin Pro Gly Thr He Val Asp Gin Phe 
785 790 795 800 

Thr Val Cys Asn Ala His Val Leu Cys He Ser Ser He Pro Ala Ala 
805 810 815 

Ser Asp Ser Asp Tyr Pro Pro Gly Glu Met Phe Leu Asp Ser Asp Val 
820 825 830 

Asn Pro Glu Asp Ser Gly Ala Asp Gly Val Leu Ala Gly He Thr Leu 
835 840 845 

Val Gly Cys Ala Thr Arg Cys Asn Val Pro Arg Ser Asn Cys Ser Ser 
850 855 860 

Arg Gly Asp Thr Pro Val Leu Asp Lys Gly Gin Gly Asp Val Ala Thr 
865 870 875 880 

* - 
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Thr Ala Asn Gly Lys Val Asn Pro Ser Gin Ser Thr Glu Glu Ala Thr 
885 890 895 

Glu Ala Thr Glu Val Pro Asp Pro Gly Pro Ser Glu Ser Glu Ala Thr 
900 905 910 

Thr Val Arg Pro Gly Pro Leu Thr Glu His Val Phe Thr Asp Pro Ala 

915 920 925 

* 

Pro Thr Pro Ser Ser Ser Thr Gin Pro Ala Ser Glu Asn Gly Ser Glu 
930 935 . 940 

Ser Asn Gly Thr lie Val Gin Pro Gin Val Glu Pro Ser Gly Glu Leu 
945 950 955 960 

Ser Thr Thr Thr Ser Ser Ala 'Ala Pro Thr Met Trp Leu Gly Ala Gin 
965 970 975 

Asn Gly Trp Leu Tyr Val His Ser Ala Val Ala Asn Trp Lys Lys Cysr 
980 985 990 

Leu His Ser He Lys Leu Lys Asp Ser Val Leu Ser Leu Val His Val 
995 1000 1005 

Lys Gly Arg Val Leu Val Ala Leu Ala Asp Gly Thr Leu Ala He Phe 
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1010 1015 1020 

His Arg Gly Glu Asp Gly Gin Trp Asp Leu Ser Asn Tyr His Leu Met \ 
025 1030 1035 1040 

Asp Leu Gly His Pro His His Ser He Arg Cys Met Ala Val Val Asn 
1045 1050 1055 

Asp Arg Val' Trp Cys Gly Tyr Lys Asn Lys Val His Val He Gin Pro_ 
1060 1065 1070 

Lys Thr Met Gin He Glu Lys Ser Phe Asp Ala His Pro Arg Arg Glu - 
1075 1080 1085 

Ser Gin Val Arg Gin Leu Ala Trp He Gly Asp Gly Val Trp Val Ser 
1090 1095 1100 

He Arg Leu Asp Ser Thr Leu Arg Leu Tyr His Ala His Thr His Gin 
105 1110 1115 1120 

His Leu Gin Asp Val Asp He Glu Pro Tyr Val Ser Lys Met Leu Gly 
1125 1130 1135 

Thr Gly Lys Leu Gly Phe Ser Phe Val Arg lie Thr Ala Leu Leu He 
1140 1145 1150 
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Ala Gly Asn Arg Leu Trp Val Gly Thr Gly Asn Gly Val Val He Ser 
1155 1160 1165 

He Pro Leu Thr Glu Thr Val Val Leu His Arg Gly Gin Leu Leu Gly 
1170 1175 1180 

Leu Arg Ala Asn Lys Thr Ser Pro Thr Ser Gly Glu Gly Thr Arg Pro 
185 1190 1195 1200 

Gly Gly He He Hip Val Tyr Gly Asp Asp Ser Ser Asp Lys Ala Ala 
1205 1210 1215 

Ser Ser Phe He Pro Tyr Cys Ser Met Ala Gin Ala Gin Leu Cys Phe 
1220 1225 1230 

His Gly His Arg Asp Ala Val Lys Phe Phe Val Ser Val Pro Gly Asn 
1235 1240 1245 

Val Leu Ala Thr Leu Asn Gly Ser Val Leu Asp Ser Pro Ser Glu Gly 
1250 1255 1260 

Pro Gly Pro Ala Ala Pro Ala Ala Asp Ala Glu Gly Gin Lys Leu Lys 
265 1270 1275 1280 

Asn Ala Leu Val Leu Ser Gly Gly Glu Gly Tyr He Asp Phe Arg He 
1285 1290 1295 
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Gin Glu He His Glu Lys Val Leu Asn Glu Ala Val Gly Ala Leu Met 
50 55 60 

Tyr His Thr He Thr Leu Thr Arg Glu Asp Leu Glu Lys Phe Lys Ala. 
65 70 75 80 

Leu Arg He He Val Arg He Gly Ser Gly Phe Asp Asn He Asp He 
85 90 95 

Lys Ser Ala Gly Asp Leu Gly He Ala Val Cys Asn Val Pro Ala Ala 
100 105 HO 

Ser Val Glu Glu Thr Ala Asp Ser Thr Leu Cys His He Leu Asn Leu 
115 120 125 

Tyr Arg Arg Thr Thr Trp Leu His Gin Ala Leu Arg Glu Gly Thr Arg 
130 135 140 

Val Gin Ser Val -Glu Gin He Arg Glu Val Ala Ser Gly Ala Ala Arg 
145 150 155 160 

He Arg Gly Glu Thr Leu Gly He He Gly Leu Gly Arg Val Gly Gin 
165 170 175 

Ala Val Ala Leu Arg Ala Lys Ala Phe Gly Phe Asn Val Leu Phe Tyr 
180 185 190 
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Asp Pro Tyr Leu Ser Asp Gly lie GIu Arg Ala Leu Gly Leu Gin Arg 
195 200 205 

Val Ser Thr Leu Gin Asp Leu Leu Phe His Ser Asp Cys Val Thr Leu 
210 215 220 

His Cys Gly Leu Asn Glu His Asn His His Leu He Asn Asp Phe Thr 
225 230 . 235 240 

Val Lys Gin Met Arg Gin Gly Ala Phe Leu Val Asn Thr Ala Arg Gly 
245 250 255 

Gly Leu Val Asp Glu Lys Ala Val Ala Gin Ala Leu Lys Glu Gly Arg 
260 265 270 

He Arg Gly Ala Ala Leu Asp Val His Glu Ser Glu Pro Phe Ser Phe 
275 280 285 

Ser Gin Gly Pro Leu Lys Asp Ala Pro Asn Leu He Cys Thr Pro His 
290 295 300 

Ala Ala Trp Tyr Ser Glu Gin Ala Ser He Glu Met Arg Glu Glu Ala 
305 310 315 320 

Ala Arg Glu He Arg Arg Ala He Thr Gly Arg He Pro Asp Ser Leu 
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<400> 14 

Met Met Ala Gly Glu Gly Ser Thr He Thr Ser Arg He Lys Asn Leu 
15 10 15 

Leu Arg Ser Pro Ser He Lys Leu Arg Arg Ser Lys Ala Gly Asn Arg 
20 25 30 

Arg Glu Asp Leu Ser Ser Lys Val Thr Leu Glu Lys Val Leu Gly Val 
35 40 45 , 

Thr Val Ser Gly Gly Arg Gly Leu Ala Cys Glu Pro Arg Ser Gly Leu 
50 55 60 

Val Ala Tyr Pro Ala Gly Cys Val Val Val Leu Phe Asn Pro Arg Lys 
65 70 75 80 



His Lys Gin His His He Leu Asn Ser Ser Arg Lys Thr He Thr Ala 
85 90 95 

Leu Ala Phe Ser Pro Asp Gly Lys Tyr Leu Val Thr Gly Glu Ser Gly 
100 105 110 

His Met Pro Ala Val Arg Val Trp Asp Val Ala Glu Arg Ser Gin Val 
115 120 125 

Ala Glu Leu Gin Glu His Lys Tyr Gly Val Ala Cys Val Ala Phe Ser 
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Pro Ser Ala Lys Tyr He Val Ser Val Gly Tyr Gin His Asp Met He 
145 150 155 160 

Val Asn Val Trp Ala Trp Lys Lys Asn He Val Val Ala Ser Asn Lys 
165 170 175 

Val Ser Ser Arg Val Thr Ala Val Ser Phe Ser Glu Asp Cys Ser Tyr 
180 185 190 

Phe Val Thr Ala Gly Asn Arg His He Lys Phe Trp Tyr Leu Asp Asp 
195 200 205 

Ser Lys Thr Ser Lys Val Asn Ala Thr Val Pro Leu Leu Gly Arg Ser 
210 215 220 

Gly Leu Leu Gly Glu Leu Arg Asn Asn Leu Phe Thr Asp Val Ala Cys 
225 230 235 240 

Gly Arg Gly Glu Lys Ala Asp Ser Thr Phe Cys He Thr Ser Ser Gly 
245 250 255 

Leu Leu Cys Glu Phe Ser Asp Arg Arg Leu Leu Asp Lys Trp Val Glu 
260 265 270 
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Thr Cys Ser Ser Asp Asn Thr He Arg Leu Trp Asn Thr Glu Ser Ser 
420 425 430 

Gly Val His Gly Ser Thr Leu His Arg Asn He Leu Ser Asn Asp Leu 
435 440 445 

He Lys He He Tyr Val Asp Giy Asn Thr Gin Ala Leu Leu Asp Thr 
450 455 460 



Glu Leu Pro Gly Gly Asp Lys Ala Asp Gly Ser Leu Met Asp Pro Arg 
465 470 475 480 

Val Gly He Arg Ser Val Cys He Ser Pro Asn Gly Gin His Leu Ala 
485 490 495 

Ser Gly Asp Arg Met Gly Thr Leu Arg lie His Glu Leu Gin Ser Leu 
500 505 510 

Ser Glu Met Leu Lys Val Glu Ala His Asp Ser Glu He Leu Cys Leu 
515 520 525 

Glu Tyr Ser Lys Pro Asp Thr Gly Leu Lys Leu Leu Ala Ser Ala Ser 
530 535 540 

Arg Asp Arg Leu He His Glu Leu Asp Ala Gly Arg Glu Tyr Ser Leu 
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545 550 555 560 

Gin Gin Thr Leu Asp Glu His Ser Ser Ser He Thr Ala Val Lys Phe 
565 570 575 

Ala Ala Ser Asp Gly Gin Val Arg Met He Ser Cys Gly Ala Asp Lys 
580 585 590 

Ser He Tyr Phe Arg Thr Ala Gin Lys Ser Gly Glu Gly Val Gin Phe 
595 600 605 

Thr Arg Thr His His Val Val Arg Lys Thr Thr Leu Tyr Asp Met Asp 
610 615 620 

Val Glu Pro Ser Trp Lys Tyr Thr Ala He Gly Cys Gin Asp Arg Asn 
625 630 635 640 

He Arg He Phe Asn He Ser Ser Gly Lys Gin Lys Lys Leu Phe Lys 
645 650 655 

Gly Ser Gin Gly Glu Asp Gly Thr Leu He Lys Val Gin Thr Asp Pro 
660 665 670 

Ser Gly lie Tyr He Ala Thr Ser Cys Ser Asp Lys Asn Leu Ser lie 
675 680 685 



130 / 142 



WO 00/31132 



PCT/JP99/06487 



Phe Asp Phe Ser Ser Gly Glu Cys Val Ala Thr Met Phe Gly His Ser 
690 695 700 

Glu He Val Thr Gly Met Lys Phe Ser Asn Asp Cys Lys His Leu He 
705 710 715 720 

Ser Val Ser Gly Asp Ser Cys He Phe Val Trp Arg Leu Ser Ser Glu 
725 730 735 

Met Thr He Ser Met Arg Gin Arg Leu Arg Glu Arg Arg Gin Arg Gin 
740 745 750 

Arg Gly He Lys Gin Gin Gly Pro Thr Ser Pro Gin Arg Ala Ser Gly 
755 760 765 

Ala Lys Gin His His Ala Pro Val Val Pro Pro Ser Gly Pro Ala Leu 
770 775 780 

Ser Ser Asp Ser Asp Lys Glu Gly Glu Asp Glu Gly Thr Glu Glu Glu 
785 790 795 800 

Glu Leu Pro Ala Leu Pro He Leu Ser Lys Ser Thr Lys Lys Glu Leu 
805 810 815 

Ala Ser Gly Ser Ser Pro Ala Leu Leu Arg Ser Leu Ser His Trp Glu 
820 825 830 
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Met Ser Arg Ala Gin Glu Thr Met Glu Tyr Leu Asp Pro Ala Pro Val 
835 840 845 

Ala Asn Thr Gly Pro Lys Arg Arg Gly Arg Trp Ala Gin Pro Gly Val 
850 855 860 

Glu Leu Ser Val Arg Ser Met Leu Asp Leu Arg Gin He Glu Thr Leu 
865 870 875 880 

Ala Pro Ser Pro Arg Gly Pro Ser Gin Asp Ser Leu Ala Val Ser Pro 
885 890 895 

Ala Gly Pro Gly Lys His Gly Pro Gin Ala Pro Glu Leu Ser Cys Val 
900 905 910 

Ser Gin Asn Glu Arg Ala Pro Arg Leu Gin Thr Ser Gin Pro Cys Ser 
915 920 925 

Cys Pro Asp He He Gin Leu Leu Ser Gin Glu Glu Gly Val Phe Ala 
930 935 940 

Gin Asp Leu Glu Pro Ala Pro He Glu Asp Gly He Val Tyr Pro Glu 
945 950 955 960 

Pro Ser Asp Ser Pro Thr Met Asp Thr Ser Ala Phe Gin Val Gin Ala 
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965 970 975 



Pro Thr Gly Gly Ser Leu Gly Arg Met Tyr Pro Gly Ser Arg Gly Ser 
980 985 990 

Glu Lys His Ser Pro Asp Ser Ala Cys Ser Val Asp Tyr Ser Ser Ser 
995 1000 1005 

Arg Leu Ser Ser Pro Glu His Pro Asn Glu Asp Ser Glu Ser Thr Glu 
1010 1015 1020 

Pro Leu Ser Val Asp Gly He Ser Ser Asp Leu Glu Glu Pro Ala Glu 
025 1030 1035 1040 



Gly Asp Glu Asp Glu Glu Glu Glu Gly Gly Thr Gly Leu Cys Gly Leu 
1045 1050 1055 

Gin Glu Gly Gly Pro Arg Thr Pro Asp Gin Glu Gin Phe Leu Lys Gin 
1060 1065 1070 

Leu Phe Glu Thr Leu Ala Asn Gly Thr Ala Pro Gly Gly Pro Ala Arg 
1075 1080 1085 

Val Leu Glu Arg Thr Glu Ser Arg Ser He Ser Ser Arg Phe Leu Leu 
1090 1095 1100 
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Gin Val Gin Thr Leu Pro Leu Arg Glu Pro Ser Leu Ser Ser Ser Gly 
105 1110 1115 1120 

Leu Ala Leu Thr Ser Arg Pro Asp Gin Val. Ser Gin Val Ser Gly Glu 
1125 1130 1135 

Gin Leu Lys Gly Ser Gly Ala Thr Pro Pro Gly Ala Pro Pro Glu Met 
1140 1145 1150 

Glu Pro Ser Ser Gly Asn Ser Gly Pro Lys Gin Val Ala Pro Val Leu 
1155 1160 1165 

Leu Thr Arg Arg Arg Asn Asn Leu Asp Asn Ser Trp Ala Ser Lys Lys 
1170 1175 1180 

Met Ala Ala Thr Arg Pro Leu Ala Gly Leu Gin Lys Ala Gin Ser Val 
185 1190 1195 1200 

His Ser Leu Val Pro Gin Asp Glu Val Pro Ser Ser Arg Pro Leu Leu 
1205 1210 1215 

Phe Arg Glu Ala Glu Thr Gin Gly Ser Leu Gly Ser Leu Pro Gin Ala 
1220 1225 1230 

Gly Gly Cys Ser Ser Gin Pro His Ser Tyr Gin Asn His Thr Thr Ser 
1235 1240 1245 
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Ser Met Ala Lys Leu Ala Arg Ser He Ser Val Gly Glu Asn Pro Gly 
1250 1255 1260 

Leu Ala Thr Glu Pro Gin Ala Pro Ala Pro He Arg He Ser Pro Phe 
265 1270 1275 1280 

Asn Lys Leu Ala Leu Pro Ser Arg Ala His Leu Val Leu Asp He Pro 
1285 1290 1295 

Lys Pro Leu Pro Asp Arg Pro Thr Leu Thr Thr Phe Ser Pro Val Ser 
1300 1305 1310 

Lys Gly Leu Thr His Asn Glu Thr Glu Gin Ser Gly Pro Leu Arg Glu 
1315 1320 1325 

Pro Arg Lys Ala His Thr Thr Val Glu Lys His Ser Cys Leu Gly Glu 
1330 1335 1340 

Gly Thr Thr His Lys Ser Arg Thr Glu Cys Gin Ala Tyr Pro Gly Pro 
345 1350 1355 1360 

Asn His Pro Cys Arg Gin Gin Leu Pro Val Asn Asn Leu Leu Gin Ala 
1365 1370 1375 



Glu Ser Leu Gin Pro Leu Ser Pro Glu Lys Thr Arg Asn Pro Val Glu 
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1380 1385 1390 

Ser Ser Arg Pro Gly Val Ala Leu Ser Gin Asp Ser Glu Leu Ala Leu 
1395 1400 1405 

Ser Leu Gin Gin Cys Glu Gin Leu Val Ala Glu Leu Gin Gly Asn Val 
1410 1415 1420 

Arg Gin Ala Val Glu Leu Tyr Arg Ala Val Thr Ser Cys Lys Thr Pro 
425 1430 1435 1440 

Ser Ala Glu Gin Ser His He Thr Arg Leu Leu Arg Asp Thr Phe Ser 
1445 1450 1455 

Pro Val Arg Gin Glu Leu Glu Val Leu Ala Gly Ala Val Leu Ser Ser 
1460 1465 1470 

Pro Gly Gly Ser Pro Gly Ala Val Ala Ala Glu Gin Thr Gin Ala Leu 
1475 1480 1485 

Leu Glu Gin Tyr Ser Glu Leu Leu Leu Arg Ala Val Glu Arg Arg Met 
1490 1495 1500 

Glu Arg Arg Leu 
505 
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<210> 15 
<211> 244 
<212> PRT 
<213> Mouse 



<400> 15 

Ser Ser Lys Tyr Ser Asn Glu Ser Arg Ser Gin Ala Asp Ser Gly Phe 
15 10 15 

Leu Gly Leu Arg Pro Thr Ser Val Asp Pro Ala Leu Arg Arg Arg Arg 
20 25 30 

Arg Gly Pro Arg Asn Lys Lys Arg Gly Trp Arg Arg Leu Ala Glu Glu 
35 40 45 

Pro Leu Gly Leu Glu Val Asp Gin Phe Leu Glu Asp Val Arg Leu Gin 
50 55 60 

Glu Arg Thr Thr Gly Gly Leu Leu Ala Glu Ala Pro Asn Glu Lys Leu 
65 70 75 80 

Phe Phe Val Asp Thr Gly Phe Lys Arg Lys Glu Pro Arg Lys Lys Arg 
85 90 95 

Thr Leu Val Gin Lys Lys Ser Gin Arg Leu Gin Lys Pro Leu Arg Val 
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100 105 110 

Asp Leu Ala Leu Glu Asn His Ser Lys lie Pro Ala Pro Lys Asp He 
115 120 125 

Leu Ala His Gin Val Pro Asn Ala Lys Lys Leu Arg Arg Lys Glu Glu 
130 •• 135 140 

Leu Trp Glu Lys Leu Ala Lys Gin Gly Glu Leu Pro Arg Asp Val Arg 
145 150 155 160 

Lys Ala Gin Ala Arg Lett Leu Ser Pro Pro Thr Pro Lys Ala Lys Pro 
165 170 175 

Gly Pro Gin Asp He He Glu Arg Pro Phe Tyr Asp Leu Trp Asn Pro 
180 ;* 185 190 

Asp Asn Pro Leu Asp Thr Pro Leu He Gly Gin Asp Ala Phe Phe Leu 
195 200 205 

Glu Gin Thr Lys Lys Lys Gly Val Arg Arg Pro Gin Arg Leu His He 
210 215 220 

Lys Pro Ser Gin Val Pro Ala Val Glu Val He Pro Ala Gly Ala Ser 
225 230 235 240 
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Tyr Asn Pro Thr 



<210> 16 
<211> 484 
<212> PRT 
<213> Mouse 



<400> 16 

Met Ala Ala Gly Gly Asn Arg Asp Gly Glu Lys Arg Gly Ser Arg Ser 
1 5 10 15 

Gin Ala Asp Ser Gly Phe Leu Gly Leu Arg Pro Thr Ser Val Asp Pro 
20 25 30 

Ala Leu Arg Arg Arg Arg Arg Gly Pro Arg Asn Lys Lys Arg Gly Trp 
35 40 45 

Arg Arg Leu 'Ala Glu Glu Pro Leu Gly Leu Glu Val Asp Gin Phe Leu 
50 55 60 

Glu Asp Val Arg Leu Gin Glu Arg Thr Thr Gly Gly Leu Leu Ala Glu 
65 70 75 80 

Ala Pro Asn Glu Lys Leu Phe Phe Val Asp Thr Gly Phe Lys Arg Lys 
85 ' 90 95 

Glu Pro Arg Lys Lys Arg Thr Leu Val Gin Lys Lys Ser Gin Arg Leu 
100 105 110 

Gin Lys Pro Leu Arg Val Asp Leu Ala Leu Glu Asn His Ser Lys He 
115 120 125 

Pro Ala Pro Lys Asp He Leu Ala His Gin Val Pro Asn Ala Lys Lys 
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340 



345 



350 



Ala Ala Arg Lys Leu Arg Val Gin Gin Ala Ala Leu Arg Ala Ala Arg 
355 360 365 

Leu Gin His Gin Glu Leu Phe Arg Leu Arg Gly He Lys Ala Gin Val 
370 375 380 

Ala Arg Arg Leu Ala Glu Leu Ala Arg Arg Arg Glu Gin Arg Arg He 
385 390 395 400 

Arg Arg Leu Ala Glu Ala Asp Lys Pro Arg Arg Leu Gly Arg Leu Lys 
405 410 415 

Tyr Gin Ala Pro Asp He Asp Val Gin Leu Ser Ser Glu Leu Ser Gly 
420 425 430 

Ser Leu Arg Thr Leu Lys Pro Glu Gly His He Leu Arg Asp Arg Phe 
435 440 445 

Lys Ser Phe Gin Lys Arg Asn Met He Glu Pro Arg Glu Arg Ala Lys 
450 455 460 

Phe Lys Arg Lys Tyr Lys Val Lys Leu Val Glu Lys Arg Ala Tyr Arg 
465 470 475 480 

Glu lie Gin Leu 



<210> 17 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

tagatatcgc cttggaacaa gagaaga 
27 

<210> 18 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 18 

atgaattctc agttgttctt tgtgacactg a 
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